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1. IMosicHUTEJBLHAA 3AIINCKA

Pabouas mporpamMma Kypca XMMHH JJIsi OCHOBHOU IIKOJBI pa3paboTaHa B COOTBETCTBHH C
denepallbHBIM TOCYJAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OO0IIero oOpazoBaHus. B
HEell Taxke YUYUTBIBAIOTCA OCHOBHBLIC HACHU W IOJIOKCHUA HpOFpaMMI)I Pa3sBUTHA U
(hopMHpOBaHKS YHUBEPCATHHBIX YI€OHBIX ACUCTBHIA TSI OCHOBHOTO OOIIIET0 00pa30BaHUs.

B cootBercTBUHM C 3THMU JOKYMCHTaMH1 06yqa}0mneca JOJDKHBI OBJIAACTH HpI/IéMaMI/I,
CBJA3aHHBIMU C ONPCACIICHUCM MOHSITUI: OrpaHN4YUBaTb HX, OIKUCBIBATH, XAPAKTCPU30BaATh U
cpaBHHBaTh. Tak KaKk XMMHsI — HayKa dKCIEpPUMEHTalIbHasl, 00OyJarommecs A0DKHBI OBIAJIETh
TaKUMHU IIO3HABATCJIbHBIMN y‘~I€6HBIMI/I I[CﬁCTBI/IHMI/I, KaK OKCICPpUMCHT, Ha6J'IIOIIeHI/IC,
W3MEpEeHue, OIMHMCAaHWe, MOJCIMpPOBAaHUE, THUIOTE3a, BHIBOJA. B mporecce M3ydeHHs Kypca y
00yJaromMxcsit MPOJOJDKAIT  (OPMHUPOBATHCS  YMEHUSI CTaBUTh BOMPOCH, OOBSICHSTH,
KJ'IaCCI/I(bI/IIII/IpOBaTI), CpaBHUBATL, onpeaAcIsiTb  HUCTOYHHUKU I/IH(l)OpMaIII/II/I, MoJIy4aTb n
aHAJIM3UpPOBaTh €€, TOTOBUTh WH(GOPMAIMOHHBIA MPOIYKT, IPE3EHTOBAaTh €ro M BECTH
miuckyccnto. CrieioBaTenbHO, IEATEIBHOCTHBIN IMOIXOJ B HM3YYCHHH XHUMHH CIIOCOOCTBYIOT
AOCTMIKCHUTIO JIMYHOCTHBIX, IPCAMETHBIX U METAIPCIAMETHBIX O6pa3OBaTeJ'IBHI)IX PE3YyIbTATOB.

B ocHOBY Kypca I0JIOKEHBI CIISTYIOIIHE HIEeH:

[ MaTCpHUaIbHOC CANHCTBO U B3aUMOCBA3b 00BEKTOB U SIBIIEHUNA IIpHUPOABI;

e Beymlasg pOJIb TEOPETHYECKUX 3HAHUW UII OOBSICHEHHUS U MPOTHO3UPOBAHUS
XUMHUYECCKUX fIBJ'IeHI/II\/II, OLCHKU UX HpaKTH‘IeCKOfI 3HAYNMOCTH,

[ B3aMMOCBS3h KAYECTBEHHOH W KOJIMYECTBEHHOU CTOPOH XHWUMHYCCKUX 00BEKTOB
MaTepHAITLHOTO MHPA;

e pa3BUTHE XMMHUYECKOW HAyKU U MPOU3BOJCTBO XMMHUUYECKUX BEIECTB U MaTEpPHAIOB
JUI YIOBJIETBOPEHUS! HACYIIHBIX MOTpeOHOCTEW dYeloBeKa U OOIIEecTBa, PEIICHUS
rJ100abHBIX TPOOJIEM COBPEMEHHOCTH;

e TEHETHYECKas CBSI3b MEXJy BEIIECTBAMHU.

OTH uJeH peaau3yloTcss B Kypce XUMHUU OCHOBHOM IIKOJIBI MYTEM JOCTHIKCHHS
CIEAYIONIUX LeJIei:

. Dopmuposanue y ydaluxcsi XUMUYECKOW KapTUHBI MUPA, KaK OPraHU4eCKOW 4acTH
€ro IeJIOCTHON €CTeCTBEHHO-HAYYHON KapTHHBI.
. Pazeéumue no3HaBaTeNbHBIX ~ MHTEPECOB, HMHTEJUIEKTYAJIbHBIX U TBOPYECKHUX

CIOCOOHOCTEH ydamuxcs B Mpoliecce W3Yy4eHUsT UMU XMMUYECKOM Hayku M e€ BKIaja B
COBPEMEHHBIM HaydyHO-TEXHUYECKHH mporpecc; (opMupoBaHHE BaKHEUIIUX JIOTHYECKHX
omepanuil MbIIIEHUS (aHajdu3, CUHTE3, OO0OOIIeHHe, KOHKpETH3alus, CpaBHEHHE U Jp.) B
MpOLIeCCe MO3HAHUS CUCTEMbl BKHEHUIIUX MOHSATHM, 3aKOHOB M TEOPUN O COCTaBe, CTPOCHHUH U
CBOMCTBaX XUMHUYECKUX BEILIECTB.

. Bocnumanue yoex1€HHOCTH B TOM, UYTO NPHUMEHEHUE TMOJNYYCHHBIX 3HAHUU U
YMEHHH TO XUMHH SIBISieTCS OOBEKTUBHON HEOOXOAMMOCTBIO JUIsi 0e30mMacHOi paldoThI C
BEI[ECTBAMU U MaTepHaaMu B ObITY M Ha IPOU3BOJICTBE.

. Ilpoexmuposanue u peanuzayus BHITYCKHUKAMH OCHOBHOW IIKOJBI JIMYHOU
o0Opa3oBaTeNbHOW TPAaeKTOpUU: BBIOOp mTpoduias oOydyeHus B cTapuied IMIKoje WU
po(heccHOHATBFHOr0 00Pa30BaTENLHOIO YUPEXKICHHS.

. Osnaoenue KIH04esblMU KOMNemeHyusamu: y4eOHO-T103HaBaTEeIbHBIMH,
MH(GOPMAIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMU.

JUist TOCTHOKEHUS 3TUX Lieled B Kypce XMMHUU Ha CTYNEHM OCHOBHOTO OOILEro oOpa3oBaHMs
peLIaoTCs CAEAYIOLINE 3aJa4H:
e (opMupyroTcs 3HaHHS OCHOB XHMHYECKON HAyKH — OCHOBHBIX (DaKTOB, TOHSTHH,
XMMHMUYECKUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX IOCPEACTBOM XUMHUUYECKOTO SI3bIKA;
e pa3BUBaIOTCA yMeHUs HaOmonaTb U OOBACHIIOT XUMHUYECKUE SBICHUS, TPOUCXOIAIINE
B IIPUPO/IE, TAOOPATOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BOJICTBE;



NpUOOPETAIOTCS CIeUUATbHBIE YMEHHS M HaBBIKM 10 0O€301MacHOMY OOpalleHUIo C

XUMHUYCCKUMHU BCIICCTBAMU, MATCpUATIaMH U MTPOLCCCAMMU;

e (QopMupyeTCsI TYMaHUCTHYECKOE OTHONICHHWE K XUMHUU KaK IMPOU3BOJUTEIBHON CHIIC
00I1eCcTBa, C TOMOIIBIO KOTOPOU PeHIaroTcs T00aIbHBIE TIPOOJIEMBI YEIOBEYECTBA;

e OCYUIECTBJISETCS MHTETPalds XUMUYECKON KAPTUHBI MUpPa B €MHYIO HAYYHYIO KapTUHY.

Pabouass mporpamma peanm3yercss Ha ocHoBe YMK co34aHHOTO IO PYKOBOJCTBOM
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Y4eOHukn cooTBETCTBYIOT (DefepanbHOMy TOCYJapCTBEHHOMY
oOpa3oBaTelIbHOMY CTaHAapTy. PexomeHa0BaHbI MUHUCTEPCTBOM  IPOCBEIICHUS
Poccuiickoit denepanmm.

[Iporpamma  pa3paborana B  COOTBETCTBMM ¢  ydeOHbIM 1aHom  MKOY
bomemeanabyxckoit COI  mist  ypoBHS OCHOBHOTO 00mero oOpa3oBaHUS C
HCIIOJIb30BAHUEM COBPEMEHHOTO 000pYyJOBaHMsS IIEHTpa €CTECTBEHHO-HAy4YHOU U
TEXHOJIOTHYECKOoi HampaBieHHOCTH «Touka pocra». Ha 6a3e mentpa «Touka poctay
obecrieunBaeTcs peanu3anus 00pa30BaTENbHBIX MPOrpPaMM E€CTECTBEHHO-HAYyYHOU U
TEXHOJIOTMYECKON HaNpaBIICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHUSIMU
3aKOHOJATENbCTBA B cdepe oOpa3oBaHMsl U ¢ yu€ToMm pekomeHaauuii denepanbHOro
orepaTopa yueOHOTO npeameTa « XUMUs».

2.001mas xapakTepucTHKAa Y4e0HOI0 MpeaMeTa
B cootBercTBUM ¢ penepabHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMs ydallWecs JOJDKHBI OBJAIETh TAaKUMHU TI03HABATECILHBIMU YUYCOHBIMU
JICUCTBUSIMHU, Kak yMeHHe (HOpMYIHpOBaTh MpoOJIEeMy W THUIOTE3y, CTaBHTh IEIM M 3aadH,
CTPOMTH IUIAHBI JOCTIDKEHHUS TIeNIeH W pelIeHHs IOCTABJICHHBIX 3a1a4, TPOBOIUTH IKCIIEPHMEHT
Y Ha €ro OCHOBE JIeJIaTh BBIBOJIbI M YMO3AKITIOUCHUS, TIPEICTABIIATh UX M OTCTauBaTh CBOIO TOUKY
3penust. KpoMe 3ToT0, yyamuecs JTOJDKHBI OBJIJCTh MPUEMAMH, CBS3aHHBIMHU C OTIPEIICIICHUEM
MOHATUI: OTPAaHUYHMBATh UX, ONKCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. Cle0BaTENbHO, IPU
W3yYEHUH XUMHH B OCHOBHOHM IIIKOJIC y4alllMecs JOJDKHBI OBJIAJICTh YYCOHBIMH JICHCTBUSIMH,
MO3BOJISIOIIMMHU MM JIOCTUYb JIMYHOCTHBIX, MMPEIMETHBIX U METANPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTATOB.
[Ipemiaraemasi mporpaMMa Mo XMMHUHU PacKphIBAaeT BKJIAJ YY4EOHOTO TpeaMeTa B JIOCTUKCHUE
1eJIed OCHOBHOTO 00MIero o0pa3oBaHMsI M OINpPEICIsSeT BaKHEUIIHE COJACp:KATEeIbHbIC JTHHUN
npeaMera:
* «BEUIECTBO» — 3HAHUE O COCTABE M CTPOCHHM BEIIECTB, UX CBOWCTBAX M OHMOJIOTUYECKOM
3HAYCHUU;
* «XMMHYECKasl PEaKIMs» — 3HAHHE O NPEBPAIICHUAX OJHUX BEIICCTB B JPYrH€, YCIOBHSIX
NPOTEKaHMs TAKKX MPEBPALICHNH U crioco0ax yIpaBIeHUs PeaKkUsIMU;
* IPUMEHEHHE BEIIEeCTB» — 3HAHME U OMNBIT 0E30MacHOTO OOpalleHus C BeleCTBaMH,
MaTepHanaMy U IpoLeccaMy, HEOOXOAMMBIMH B OBITY ¥ Ha TIPOU3BOJICTBE;
* (GI3BIK XUMHH» — OINEPUPOBAHUE CUCTEMOH BAXHEUIIMX XUMHUYECKUX TIOHSTUH, 3HAHHE
XUMHUUYECKOH HOMEHKJIATYphl, a TaKKe BIAJCHUE XUMHYECKOW CHMBOJHMKOH (XMMHYECKUMH
(bopMynaMu 1 ypaBHEHHSIMH ).

3. MecTo y4eOHOro nmpeaMeTa B Y4eOHOM IJIaHE
XuMusi B OCHOBHOM IKoJe n3ydaercs 8 u 9 kinaccax. OOmiee yncino yueOHbIX 4acoB 3a 2 roja
obyuenust coctaisier 138,u3 Hux 70 (2 4 B Hemenmo) B § kiacce, 684 (2 vaca B Heneno) B 9
KJiacce.



[Ipemyaraemelii Kypc XOTS M HOCHT OOIIEKYJIbTYpHBIH XapakTep W HE CTaBUT 3a/ady
npodeccuoHaTbHON MOJATOTOBKM O0yYaromuXcs, TeM HE MEHEe MO3BOJISIET UM ONPEACTUTHCS C
BbIOOpOM Mpodmitst 00y4eHHs B CTapIIeH IIKOJIE.

3HAaYUTEIHHOE MECTO B COJEP)KAHWU Kypca OTBOJUTCS XUMHUYECKOMY S3KCIepuMeHTy. OH
OTKPBIBAET BO3MOYKHOCTH (DOPMHUPOBATH y yUaIIUXCs CIIEIHATbHBIC PEIMETHBIC YMEHUSI:
— paboTath ¢ BEIIECTBAMH;
— BBITIOJIHATH TIPOCTHIE XUMUYECKUE OTIBITHI;
— YIUT UIKOJHPHUKOB O€30MaCHOMY M OKOJIOTUYECKH TPaMOTHOMY OOpalleHUIo C
BEIIECTBaMU B OBITY M Ha TPOU3BOJICTBE.
[IporpammMoii mpeayCMOTPEHO IPOBEACHUE:
8 xiacc
KOHTpOJIbHBIX paboT — 4 yaca,
MPaKTUYECKUX paboT — 7 4acoB.
9 kacc
KOHTpPOJIbHBIX paboT — 4 yaca,
MPaKTUYECKUX paboT — 7 4acoB.
Cpoxk peanuzanuu yueOHOM MporpaMMbl- 1Ba y4eOHBIX rojia

4. IleHHOCTHBIE OPUEHTHPBI COEPKAHUS Y1eOHOT0 mpeaMeTa « XuMHU»
VY4eOnplii mpeamMer «XuMHUS», B COJEPKAHUH KOTOPOTO TJIABHBIMH KOMIIOHEHTAMU SIBIISTFOTCS
HaydHbIC 3HAHWS W Hay4YHbIE METOJbl TO3HAHHUSA, TO3BOJISIET MPOOYKAATh Yy YyUalIuxcs
SMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K HM3ydaemMoMmy Marepuany. B pesynbrare ydeOHOM
JESTETFHOCTH CO3JAI0TCS YCIOBUSI sl (popMUpOBaHUS CHCTeMbl eHHOCTeH. [lo3HaBarenbHas
byakus ydeOHOTO TpenMera «XUMHUsS» 3aKITI0YaeTcss B CIHOCOOHOCTH €ro CoJepiKaHus
pa3BHUBaTh LICHHOCTHBIE KAUECTBA Y YUALUXCA.

Ilo3nasamenwvnvle yennocmu: omuouwleHue X ~XUMHUYECKUM 3HAHUSM KaK OJHOMY U3
KOMIIOHEHTOB KYJbTYphl 4YEJOBEKa HapsAgy C APYTMMHU €CT€CTBEHHOHAYYHBIMU 3HAHUSIMU;
OKPY)KaIOIIEMy MHPY KaK MUPY BELIECTB U MPOUCXOASIINX C HUMHU SIBICHUHN; MO3HABATEIBHOM
NesITeNbHOCTH (Kak TeopeTuye- CKOM, TaK M OSKCIEPUMEHTANbHOW) Kak HMCTOYHHUKY
3HAHUN; noHumanue: 0ObEKTUBHOCTU U JIOCTOBEPHOCTH 3HAHMM O BEIIECTBAX M MPOUCXOSIINX
C HUMU SIBJICHUSIX; CJIOXKHOCTU UM OECKOHEYHOCTH Ipoliecca MO3HaHMs (Ha MpUMepe UCTOPUU
XMUMHYECKUX OTKPBITUHN); NEHCTBUS 3aKOHOB MHPUPOJBI M HEOOXOJIMMOCTH MX y4eTa BO BCEX
chepax [eATENbHOCTH YEJIOBEKa; 3HAUEHUsS XUMMUYECKUX 3HAHMM MJIs pelIeHHs II00albHBIX
mpoOieM uyelnoBedecTBa (PHEPreTHUECKOM, CHIPbEBOM, IPOJOBOJILCTBEHHOM, 3J0pOBbI U
JOJITOJIETHSI YEJIOBEKa, TEXHOJIOTHUECKUX aBapuil, rI100abHOM 3KOJOTHH U Ip.).

Ilennocmu mpyoa u Obima: OTHOLICHHE K TPYJAOBOM JI€ATEIBHOCTH KAK €CTECTBEHHOMU
¢buznueckoil M UHTEIUICKTYalbHOW MOTPEOHOCTH, TPYAy KaKk TBOPYECKOW JAEATEIbHOCTH,
MO3BOJISIIONICH MPUMEHSATh 3HAHUSA HA TPAKTHUKE, COXpAaHEHUE U MOJJIep>KaHue COOCTBEHHOTO
3I0pPOBbSI U 37I0POBbSI OKPY)KAIOIIUX, B TOM YHCJIE OpraHU3allysl MUTaHUSA C YY€TOM COCTaBa U
SHEPreTHYECKON [EHHOCTH MUIIHU; COONI0IeHNE MpaBmil 0€30MacHOTO KCIIOJIb30BAHUS BEIIECTB
(JlekapCTBEHHBIX IMPENapaToB, CPEICTB OBITOBOM XHMHH, MECTUIIMJIOB, TOPIOYE-CMA30UHBIX
MaTepuagoB U Jp.) B TOBCETHEBHOW >KM3HM;, OCO3HAHHE JOCTIIKEHHS JIMYHOTO YCIeXa B
TPYIOBOM JIESTEIBHOCTH 3a CUYeT COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHH C
COIIMANIFHBIMU CTaHIApTaMU U TOCJIEAYIONINM COLUAIbHBIM OJ0OpEHHEM JOCTHKEHUN HAyKH
XUMHH U XUMHYECKOTO TIPOU3BOACTBA JUIsl PA3BUTHSI COBPEMEHHOTO O0IIeCTBa.

Hpaeécmeennvie uennocmu: omuoutenue « cede (0co3HaHHME COOCTBEHHOTO JIOCTOMHCTBA,
YyBCTBO OOIIECTBEHHOTO JI0JITa, AUCIUIUTHHHPOBAHHOCTh, YECTHOCTh U MPABIUBOCTbH, POCTOTA
U CKPOMHOCTb, HETEPNUMOCTh K HECNPaBEATUBOCTH, NpPHU3HAHHE HEOOXOAMMOCTH
CaMOCOBEPILIEHCTBOBAHUS ), IPYrUM JIOASAM (TYMaHU3M, B3aUMHOE YBXKEHHE MEXIY JIIOJbMH,
TOBApPHUIIECKAsi B3aMMOIIOMOIIh U TPeOOBATEILHOCTD, KOJUIEKTHBH3M, 3a00Ta O APYTUX JIOIX),
npupoie (0epexHoe OTHOIIEHHE K €e O0TaTCTBY, HETEPIUMOCTh K HAPYIIEHUSM SKOJIOTHIECKUX
HOpPM M TpeOOBaHUMU, HKOJOTMYECKHM TPaMOTHOE OTHOIIEHHE K COXPAHEHUIO THUIpOCchepsl,
aTMocdepsl, TOYBbI, OMOC(Ephl, UeTOBEUECKOTO OPTaHU3Ma; OIleHKa ACWCTBUS BOMIPEKH 3aKOHAM



MIPUPO/IBI, IPUBOISIIETO K BOSHUKHOBEHHIO INI00ANBHBIX PO0IeM); noHuManue HeoOX0IMMOCTH
YBOKUTEIBHOTO OTHOIICHUS K JIOCTHKCHHMSM OTEUECTBEHHOW HAyKH, HCCIEI0BATEIbCKON
JEATeIbHOCTH POCCHUICKUX YUCHBIX-XHMHKOB (TATPHOTHYECKUE YyBCTBA).

Kommynuxamuenvle  yemnocmu: omuowleHue K HOpMaM  s3bIKa  (€CTECTBEHHOTO U
XMMUYECKOT0) B pa3IMYHBIX HCTOYHMKaX HH(popMmammu (aureparypa, CMU, Hurepner u
1p.); NOHUMAHUe HeoOX00UMOCmu: TIPUHATHS PA3TUYHBIX CPEICTB M MPUEMOB KOMMYHHKALIUU;
MOJIydeHUsT WHQPOpPMALMK W3 PA3NUYHBIX HCTOYHUKOB; apryMEHTHPOBAHHOM, KPUTHUYECKON
OLICHKM WH(}OpMAIMK, TOITYYeHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, COOOLICHHS TOYHOW U
JIOCTOBEPHON HH(pOpMAIHHU; SICHOCTH, JOCTYIMHOCTH, JIOTHYHOCTH B 3aBUCHMOCTH OT LEJH,
MIOJTHOTBI MJIM KPATKOCTH H3JIOKEHHS HH(OPMAINK; CTPEMIICHUS TIOHSATh CMBICT 0OpaIieHHON K
9eJoBeKy peuyd (yCTHOW W NHCBMEHHOMW); BEICHHs IUAllora sl BBIABICHHUS Pa3HBIX TOYEK
3peHHsT Ha paccMaTpUBaeMyl0 HWH(GOPMAIHIO; BBIPAKEHUS JMYHBIX OICHOK M CYXJICHUI;
MIPUHSATHUS BBIBOJIA, KOTOPBIH (POPMHUPYETCS B MpOIecce KOMMYHHUKAIIHH.

Icmemuueckue UEHHOCIU: NO3UMUBHOE YY8CMBEHHO-YEHHOCMHOE omHouweHue: K
OKpYXKaroleMy MUpY (KpacoTa, COBEPIIEHCTBO M TAPMOHHS OKPYXKAIOIIEH MPUPOIBI M KOCMOCa
B IIEJIOM); TPUPOAHOMY MHPY BEUIECTB W WX NPEBpAlICHHN HE TOJBKO C TOYKH 3PEHUS
MOTPeOUTENs, @ KaK K UCTOYHHUKY MPEKPACHOTO, TAPMOHUYHOTO, KPACHBOTO, TOTYHHSIONIETOCS
3aKOHOMEPHOCTSIM, TIPOTIOPIHUOHAIBHOTO (Ha TpUMEpe B3aUMOCBS3H CTPOCHHSI M CBOWCTB
aTOMOB W BEIIECTB); BBITIOJHEHUIO YYEOHBIX 3aJad Kak K IMPOIEcCy, AOCTABIISIONIEMY
ACTETUYECKOE yOBOJBCTBHE (KPACHBOE, M3ANIHOE PEIICHHUE WU JJOKa3a- TeIbCTBO, IPOCTOTA, B
OCHOBE KOTOPOM JICKHT TapPMOHUS); NOHUMAHUE HeoOX00UMOocmu U300paXEeHUsT HWCTUHBI,
HAyYHBIX 3HAaHWA B YyBCTBEHHOW ¢opme (Hampumep, B MPOU3BEICHHUAX HCKYCCTBA,
TTOCBSIIIEHHBIX HAYYHBIM OTKPBITHSM, YI€HBIM, BEIIECTBAM U MX TPEBPAICHHSIM).

5. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NPeIMeTHbIE Pe3yJbTaThl 0CBOCHUSI

Kypca XUMHH

[To 3aBepieHKIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00IIIEr0 00pa30BaHus BBIITYCKHUKU
OCHOBHOI1 IIIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIUMU PEe3yIbTaTaMuU:
JInyHOCTHBIE Pe3yabTaThI:
1) ocosnanue cBOEit ATHUYECKOW MNPHHAMICKHOCTH, 3HAHHEC HWCTOPHM XUMHHA M BKJIaja
POCCHICKOM XUMHYECKON HAyKd B MUPOBYIO XUMHIO;
2) popmuposanue OTBETCTBEHHOTO ~ OTHOIICHHS K  [O3HAHHIO  XHMHH;  TOTOBHOCTH
U CIIOCOOHOCTH y4alIUXCs K CaMOpPa3BUTHIO U CamMOOOpa30BaHUIO HA OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB MU TEOPHIM XHMHH;, OCO3HAHHOTO BBIOOpA U MOCTPOEHHE WHIUBUAYAIbHOMN
00pa3oBaTeNbHON TPAaCKTOPUH;
3) popmuposanue NENTOCTHON €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, HEOTHEMJIEMOW YaCThIO
KOTOPOil SIBJISIETCA XUMHUECKasi KapTHHA MUPA;
4) o6nadenue COBPEMEHHBIM ~ SI3BIKOM, COOTBETCTBYIOIIUM  YPOBHIO Pa3BUTHS HAyKH |
OOLIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUECKUM;
5) ocsoenue CONMANBHBIX HOPM, TPaBWI MOBEACHHS, posied W (OPM COIMATBHON JKH3HU B
CoLlMyMe, MPHUPOJE U YAaCTHOW >KM3HM Ha OCHOBE SKOJOTHYECKOW KYyIbTYphl UM 0€301acHOTO
oOpallleHus ¢ BelIeCTBAMU U MaTepualaMH;
6) popmuposanue KOMMyHUKATUBHOW KOMIIETCHTHOCTH B OOIIEHHH CO CBEPCTHHKAMH |
B3pOCIBIMH B Ipoliecce  oOpa3oBaTeiabHO,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
UCCIIEeI0BATENIbCKON, TBOPUECKON U IPYTUX BUIOB JIEATEILHOCTH, CBSI3aHHBIX C XUMHEH.
MeTtanpeaMeTHbIe pe3yJabTAThI:
1) onpedenenue neneit cOOCTBEHHOTO OOYyYEHUS, TOCTAaHOBKA W (OPMYIHPOBaHHE Ui CceOs
HOBBIX 3a71a4;
2) naanuposanue MyTe  JTOCTHXKCHUS  JKEIaeMOro  pe3yibraTa OOYYeHUS XUMHH  Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue CBOUX NEUCTBUN C TUIAHUPYEMBIMH DPE3YJIbTaTaMU, OCYujecmeierue KOHTPOJIs
CBOEW JEATENIbHOCTU B TPOLECCE JOCTIKEHUS pe3yibTara, onpeoeneHue CocoO0B JeHCTBHMA



IIPY BBITIOJTHEHUU TaOOPATOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C MPABUIAMU TEXHUKU
0€30IMacHOCTH;

4) onpedenenue UICTOYHUKOB XUMHUYECKOW HWH(OpMaluu, MOJydYeHHEe W aHaiu3 €€, CO3JaHue
MH(GOPMAIIMOHHOTO MPOYKTa U €ro Mpe3eHTAINS;

5) ucnonvzoeanue OCHOBHBIX MHTEIUICKTYAJIbHBIX OINEpAIMii: aHAJIM3a U CUHTE3a, CPABHCHHS H
cucTeMatu3anuy, o0OOLIeHUSI U KOHKPETU3AlUU, 6bls61eHue TPUUNHHO-CIEICTBEHHBIX CBSI3el
U nocmpoeHie JOTUUECKOT0 PacCyKICHHUS U yMO3aKIIOUEHHs (MHIYKTUBHOTO, I€AYKTUBHOIO U
10 AHAJIOTUH ) Ha MaTepUajIe eCTECTBEHHO-HAYYHOTO COJIEPKAHUS;

6) ymenue co3aBath, IPUMEHSATh U MPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICITH U CXEMBbI JJIsI
pelieHus yaeOHbBIX U MO3HABATEIBHBIX 33/1aY;

7) popmuposanue M pazeumue SKOJOTUIECKOTO  MBIIUICHHS, YMCHHE TMPUMEHSITH €ro B
M03HABaTEIbHOM,  KOMMYHHUKAaTUBHOM,  COLMAJIbHOM  MpaKkTUKE U NpodecCHOoHaIbHOM
OpHCHTAITHH;

8) eenepuposanue uaei u onpeaeIcHNue CPECTB, HEOOXOMUMBIX JUTS X PealTU3allHH.
IIpenmeTHbIe pe3yabTaThl:

1) ymenue 0603Ha4YaTh XMMHUYECKHE DJICMEHTHI, Ha3bIBaTh MX M XapaKTEpU30BaTh Ha OCHOBE
MOJIo’KEHUd B nepuoanueckon cucreme 1. 1. Menneneesa;

2) popmynuposanue U3y4CHHBIX MOHSATHIA: BEIIECTBO, XMMUYECKUH JIIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHHOH, IMPOCTOE M CIIOKHOE BEIEeCTBO, XUMUYECKAsl PEAKIUs, BUbI XHMHUCCKUX
peaKkuuii u T. I1.;

3) onpedenenue no  GopMynam  cocTaBa HEOPraHUYECKMX W  OPraHUYECKHX  BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB WJI CTCTICHH UX OKHUCIICHHS,

4) nonumarnue vHHOPMAITUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, GOPMYIIbI U YPABHEHHS;

5) ymenue knaccuguyuposams npocThic (METAUIBI, HEMETAIUIBI, OJIATOPOIHBIC I'a3bl) U CIOKHBIE
(OuHapHbBIE COeTMHEHUS, B TOM YMCJI€ U OKCHUJIBL, a TAKXKE THAPOKCUABI — KUCIOThI, OCHOBAHUS,
amdoTepHbIC THAPOKCHUIBI — W COJIN) BEIECTBA;

6) popmyruposanue NepUOIUIESCKOTO 3aKOHA, 0OBACHEeHUe CTPYKTYPBI U HHPOPMAIIUH, KOTOPYIO

HECET nepuoIuyecKas cucreMa XUMHYECKUX SJIEMEHTOB J1. H.
MemnneneeBa, packpvimue 3HAYCHUS TIEPUOTNYECKOTO 3aKOHA;
7) ymenue xapaxmepuzoeams CTPOCHHE BEIIECTBA — BHIbl XHMHUYCCKHX CBS3€H M THIIBI

KPUCTAJUTMYECKUX PEIIETOK;

8) onucanue cTpoeHHs aTOMOB XMMHYECKHMX DJIEMEHTOB C IMOPSIKOBBIMH HOMepamu 1—20 u
26, omoobpadicenue UX C TIOMOIIBIO CXEM;

9) cocmasnenue GopMyn  OKCHIOB XHMHYECKHX DJIIEMEHTOB M  COOTBETCTBYIOIIMX UM
TUAPOKCHJIOB;

10) nanucanue cTpyKTypHBIX (GOPMYT MOJCKYISAPHBIX COCAMHEHUH W (HOPMYJIbHBIX EAUHUIL
MOHHBIX COEAMHEHUH TI0 BaJICHTHOCTH, CTEIICHU OKUCIICHHSI WU 3apsily HOHOB;

11) ymenue Gopmynuposams OCHOBHBIE 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAHEHUSI MAaCChl BEILIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢popmynuposames OCHOBHBIC MOJIOKECHUS aTOMHO-MOJICKYJISIPHOTO YYCHUS U TEOPUH
ANEKTPOJUTUYECKON JUCCOIMALINH;

13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUA M MPEKPAIIICHUS XUMUYECKUX PEaKIIni;

14) cocmasnenue MONEKYISPHBIX YPAaBHEHUH XUMHYECKUX PEAKIIUH, IMOATBEP)KIAIONIMX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPAKAIOIIUX CBS3U
MEXIy KIaccaMu COeIMHEHU;

15) cocmasnenue ypaBHeHHI peakiMii ¢ y4acTHEM 3JIEKTPOJIMTOB TAK)KE B HOHHOM (opMme;

16) onpedenenue Mo XUMUYECKHUM YPaBHEHHSM TMPHHAIICKHOCTH PEAKIHA K ONPEacIEHHOMY
TUTY WIHA BUY,

17) cocmaenenue ypaBHEHHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU C MOMOIIBIO METO/1a
AIIEKTPOHHOTO OaaHca;

18) npumenenue NOHATHI «OKHCICHUE» U «BOCCTAHOBIICHHUE» IS XapaKTEPUCTHKH XUMUYECKUX
CBOMCTB BEIIECTB;



19) onpedenenue ¢ MOMOIIBIO KaUECTBEHHBIX PEaKIMi XJIOPUA-, CyIb(ar- U KapOOHAT-aHHOHOB
Y KaTHOHA aMMOHHUS B PacTBOPE;

20) o6vscHeHue BIMSAHUS Pa3IUUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIINH;

21) ymenue xapakmepuzoeams NOJOKECHUE METAUIOB U HEMETAUIOB B TICPHOANYECKON CUCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPHCTAJIOB, 00IINE (PU3NIECKUE M XMMUYECKHE CBOWCTBA;
22) 06vscHeHue MHOTOOOpa3usl TMPOCTBIX BEUICCTB SIBJICHUEM aJUIOTPONMHU C yKa3aHUEM e¢
NPUYYH;

23) ycmanosnenue pa3ivuuil THAPO-, MTUPO- U JICKTPOMETALTYPIUU U ULTHOCMPUPOSAHUE ITHX
pa3uymii MpUMepaMy MPOMBIIIJICHHBIX CITIOCOO0B MOTYYeHHs METAIJIOB;

24) ymenue oasams o0IIyI0 Xapakrepuctuky anementoB I, II, VIIA rpymm, a takke Boaopoja,
KHCJIOpOAa, a30Ta, cepsl, ochopa, yriaepoaa, KpeMHHUSI M 00Opa30BAHHBIX MU ITPOCTHIX BEUIECTB
Y BOXHEHIINX COCTUHEHUH (CTpOCHHE, HAXOXKJEHHE B MPHUPOJE, IMOJTydeHHE, (HU3UUECKUEe H
XAMUYECKHE CBOWMCTBA, IPUMEHEHHE);

25) ymenue onucvléams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npouzsooums XUMUYECKHE PACUYEThl C MCIIOJIBb30BAHUEM IMOHATHIA «MaccoBasi JOJIsI
BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJSIPHBI 00BEM» 1O dopmyraMm u
YPaBHEHUSIM PEAKIIHIL;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yUCHHBIX OPraHMUYECKUX BEIIECTB;

28) sbinonnenue 0003HAYCHHBIX B IPOTPAMME 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKIX
BEIIECTB TI0 COOTBETCTBYIOIINM IPH3HAKAM;

29) cobnrooenue npaBuil 0€30MACHON PabOTH B XUMUYECKOM KaOUHeTe (11abopaTopun).
Cucrema oneHku:

1. OueHka
ycTHOro orBera Ormerka
«5»:

e OTBET NOJIHBIA U MPABUJIBLHBIA HAa OCHOBAHWUHU U3YyYE€HHBIX TEOPHUI;

e MaTepual H3JI0XKEH B OINpeACCHHOW JIOTHYECKOW IOCIeI0BaTeIbHOCTH,
JUTEPATYPHBIM SI3IKOM;

e  OTBET CaMOCTOSITEJIbHBII.

OTMeTKa «4»;

e OTBET NOJIHBINA U MPAaBUIIBHBIA HA CHO BaHUU U3yYEHHBIX TEOPUL;

e MaTepHuall U3JIOKEH B OINpPEACICHHON JOrMYecKOil MOciel0BaTeIbHOCTH, IPU TOM
JOTYIIEHbl ~ JBE-TPU  HECYIIECTBEHHbIE  OIIMOKMU,  HUCIpPaBICHHBIE IO
TpeOOBAHUIOYUUTEIIS.

OT1merka «3»:

e OTBET MOJHBIA, HO TMPU STOM [IOMYyIIEHA CYHIECTBEHHas OINMOKAa WA OTBET

HEMOJIHBII, HECBSI3HBIM.
OT1meTka «2»:

e TMpuU OTBEeTE OOHAPYXKEHO HEMOHHMAaHUE YYaIIUMCSIOCHOBHOTOCOICPKAHUS
yu4eOHOro Marepuala WA JOMYIICHBl CYIIECTBEHHbIE OIIUOKH, KOTOpBIE
yyYaluics He MOXET UCHPABUTh NMPU HABOJSAIIUX BOMPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

2. OneHka 3KCIIEPUMEHTAJbHBIX YMEHUH
OneHka CTaBUTCS HAa OCHOBAHWU HAONIOJECHUS 32 YYAIIMMHUCS M HHCbMEHHOTO

oTueTa 3a pabory.
OTMmeTKa «5»:



pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO U IMPABUJIbHO, CACIAHBI IIPABUJIBHBIC Ha6JIIOIICHI/ISI
HUBBIBOJbI,

HKCTIIEPUMEHT OCYILECTBJICH 1O IUIaHy C YYETOM TEXHUKU OE€30MacHOCTH M MPABHI
paboTHI ¢ BellecTBaMU HOOOPYAOBAaHUEM;

MPOSABJICHBI OPraHUu3allMOHHO - TPYAOBBIC YMCHUSA,ITIOAACPKUBAIOTCA

YHUCTOTa pab0Yero MecTa 1 MopsA0K (Ha CTOJIE, SKOHOMHO HCIIONIB3YIOTCS PEAKTHBBI).

OTMmeTka «4»:

paboTa BBINOJIHEHA MPABWILHO, CIENAHBl NMPaBHIbHBIC HAOIIOACHUS U BBIBOJBI,
HO IIpU O3TOM OKCHEPUMEHT IMPOBEJIEH HE IMOJHOCTbIO WM JIOMYIIEHbI
HECYIIIECTBEHHbIE OIIHOKHU B paboTe ¢ BELIECTBAMU 1 000PYIOBAHUEM.

OtTMmeTka «3»:

paboTa BHITMOJNIHEHA TPABHIBHO HE MEHEEe 4YeM HAaroJOBHUHY WM JIOMyIIeHa
CyLIeCTBEHHasl OIIMOKa B XOJ€ OJKCIEpPUMEHTa B OOBSCHEHUHU,BO(POPMIIEHUU
paboThl, B COOTIOJICHUU TIPABUIJI TEXHUKH O€301MacCHOCTH Ha paboTe ¢ BEIIECTBAMHU
1 000pyIOBaHUEM, KOTOPast UCTIPABIISCTCS MOTPEOOBAHUIO YIUTEIIS.

OTMeTka «2»:

JnomymieHsl 1Be (M 0Oojiee) CylecTBEHHBbIC OIMMOKH B XOJE: SKCICPUMEHTa, B
o0bscHeHNH, B odopmiieHHH pPabOTh, B COOJNIOJACHWUU TPABWI TEXHUKH
0€30MacHOCTH MPHU paboTe ¢ BElIeCTBAMU U 000PYyI0BaHUEM,KOTOPbIEyJallIuiCcs He
MOJKET HCIIPABHUTH JIaXKe 10 TPEOOBAHUIO YUHUTEIIS,

paboTa He BBIMOJIHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHUSI.

3. OueHka ymeHHUil pelmiaTh pacyeTHbIE

3agauu OTMeTKa «5»:

B JIOTHYECKOM PACCYyXJCHHH W PEIICHWH HET OIMMOOK, 3ajlaya pelieHa
paIroHaIBHBIMCIIOCOO0M;

OTMeTKka «4»:

B JIOTHYECKOM pPACCYXXKACHUHW MW PEHICHHA HET CYHICCTBCHHBIX OHII/I6OK, HO
3a/lada pClICHa HEpAlMOHAJIbHBIM CHOCOGOM, HJIM JOIIYIICHO HE Ooiee ABYX
HecymeCTBeHHBIXOHIH6OK.

OTMeTKa «3»:

B JIOTMYECKOM PaCCyKIACHUN HCET CYHICCTBCHHBIX OH_H/I6OK, HO [aoIrymicHa
CymeCTBCHHAsA omnOKa B MaT€MaTHYCCKHUXpacUuCTax.

OTMeTKka «2»:

HMECTCA CYIICCTBCHHBIC OIIHNOKHU B JTJOTHYECKOM PacCy>XACHNU U B PCUICHUU,
OTCYTCTBHC OTBCTA HA3Aa/JaHUC.

4. Ouemca NUCBMEHHBIX KOHTPOJIbHBIX

padotr OTmeTka «5»:

OTBET IOJIHBIN U HpaBHJ’IBHHﬁ, BO3MOJXHA HECYIICCTBCHHAA OIINOKA.

OTMeTka «4»:

OTBET HEHOJIHBIN HUJIH JOMYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIINOOK.

OTMmeTka «3»:

pa60Ta BBIIIOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, NOIYHICHA OJHA CYIICCTBCHHAA
OIIMOKA U IIpU 3TOM ABC-TPUHCCYHICCTBCHHELIC.

OTMeTka «2»:

pa60Ta BBIIIOJIHCHA MCHBIIIC YEM HAIOJOBHUHY WX COACPKUT HECKOJIBKO
CYIICCTBCHHBIX OIJ_II/I6OI(;



e paboTa HEBBIMOIHCHA.

[Ipu oOleHKE BBHIMOJHEHUS MHCBMEHHOW KOHTPOJIbHOW paboThl HE00X0AuMO
YUYUTBIBATh TpeOOBaHUS €AUHOTO Opdorpaduyueckoro pexnma

5. OueHka TecTOBBIX padoT

TecTel, cocTosmKMe W3 MATH BOIPOCOB MOXKHO HCIIOJIB30BaTh IMOCIE H3YYCHHS Ka)JIOTO
Marepuana (ypoka). Tect uz 10-15 BompocoB HCTHONB3YyeTCs IS IEPUOTUIECKOTO KOHTPOJIS.
Tect u3 20-30 BonpocoB HEOOXOIMMOUCTIOIB30BATh /1151 HTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHUY UCTIOJIB3YETCS CIETYIOIast IIKaja:

s Tecta U3 S BOIPOCOB

e HET OIIMOOK — OIEHKA «5»;
e OJIHA OIINOKA — OLEHKA«4»;
e JIBE OIIMOKHA — OLIEHKA3»;
e TPH OIIUOKH — OLEHKA2.
Jus Tecra u3 30 BOpocoB:

e 25-30 mpaBUIIBHBIX OTBETOB — OTMeETKA «5»;

e 19-24 npaBUIBHBIX OTBETOB — OTMeETKA «4»;
e 13-18 mpaBUIBHBIX OTBETOB — OTMeETKA «3»;
e MeEHbIIE 12 NpaBUIBHBIX OTBETOB — OTMETKA «2».
OlieHKa BBINOJHEHUS TECTOBBIX 3aIaHUN:

e OrMmeTrka «5»: yJamuiics BBITIOIHIT TECTOBBIE 3a1anus Ha 85 — 100%.

e  OTMmeTKka «4»: yJaluiics BHITIOJHUI TECTOBBIC 3aaHust Ha 65 — 84%.

e OtMmeTka «3»: yJamuiics BBITIOJHUAJ TECTOBBIC 3a1aHus Ha 49 — 64%.

e OrMeTKa «2»: yyalllMiiCsl BBIMOJHUWI TECTOBBIC 3aaHus MeHee yeM Ha 49%.

KoHTpoJibHO-U3MepuTeIbHbIE MaTepHajbl IPSIHA3HAYCHB JUISI TMPOBEPKH  YPOBHSI
YCBOGHHUS Y4eOHOTO MaTepuajia Ha OCHOBAHMHM OOpPa30BaTEIIPHOTO MHHUMYyMa COJCPKaHHS
0o0pa3zoBaHusl U TPEOOBAHWI K YPOBHIO IMOJTOTOBKH BBIITYCKHUKOB IIKOJ. OHM COCTaBJIEHBI Ha
OCHOBE MHOTOJICTHEH TIEIarorHYecKOd TMPAKTHKH C Y4YETOM pa3JIMYHBIX METOJIUYECKUX
pa3paboToK.

ITo Bcem rimaBaM Kypca ¥ UX pasjeiiaM IpeajiaracTcsl TEKYIIMid U TEMaTHYSCKUH KOHTPOJIb
3HAHUH W yMEHUH B QopMe XUMHUYECKUX JUKTAHTOB M TECTOB, CAMOCTOSTEIBHBIX |
KOHTPOJIBHBIX pa0OT. 3aaHus 000MX BapUaHTOB PabOT CXOJHBI MO COJACP)KAHUIO U XapaKTepy
BBITIOJTHSAEMBIX y4eOHBIX JCHCTBHIA.

Jna opranuszauuu 3¢ @GeKkTuBHONW paboThl BCEro Kjacca € Y4eTOM HHIMBUIYaTbHBIX
CIOCOOHOCTEH KakJIOro ydamierocss B psie paboT, BXOASIIUX B MOcoOHe, NPEICTaBICHBI
3aJlaHUs PA3IUYHBIX YPOBHEH CIIOKHOCTH.

HezameHMMBIM MMOMOIIIHMKOM Tie[arora B KOHTPOJIC 3HAHUW SBIISIOTCS 3aJaHus B opme
TecTa. MIX MOKHO MCIIOJIB30BaTh HA Pa3HBIX dTanax y4yeOHOTro mpoiiecca:

e TIPU U3YYEHUU HOBOTO MaTepHana;

e Ha dTane 3aKperuieHUs U3YUYeHHOTO MaTepuana;

e Ha ypokax 000O0IIaroIIero moBTOPEHUS;

e TIpU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YUYaIIUXCS;

e TIpU MOATOTOBKE yYAIIUXCS K IK3aMEHaM Kak B YCTHOM, Tak U B MUCbMEHHOH (opme,

ocobeHHo B ¢popme EI'D.

Jis KaxIoi TeMbl M €€ pa3lelioB NPEIOKEHBl TECTOBBIE 3aJaHUs PA3HOTO YPOBHSA
CIIOHOCTH B JIBYX BapuaHTaX, paccuyuTaHHble Ha 15—35 MuH wim Ha 1ensiid ypok. s
BBICTABJICHUS OIICHKH MPEJIaraeTcs UCIOIb30BaTh CIEIYIONIYIO TPOLIEHTHYIO IIKATY:

35% BBHITIOJHEHHEIX 3aJaHUM — OIICHKA «2;

36—61 % — o1reHKa «3»;



62—85% — orenka «4»;

86—100% — omeHka «5».
B 3aBucuMOCTH OT Pe3ynbTaTOB BHITIOJHEHHS Pa0OThI YUUTEIb MOKET BHOCUTH B
MPEAJIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TOCKOJILKY OCHOBHASI 11€J1b KOHTPOJIS B
JAHHOM CJIy4ae — He COOCTBEHHO BBICTABIICHHUE OLIEHKH, a OTIPEJICIIEHUE YPOBHS YCBOCHUS
yYanMucs yaeOHOTO MaTepraia U HalpaBJIeHUH JalbHEUIEH paboThl HaJl TIOBBIIIICHHEM
Ka4yeCTBA 3HAHUI

3amanne non mudpor 1 omenmBaercs 3 Oawwtamu; mon nuppoi 2 — 5 Gamutamu; 1OA
upoit 3-8 6ayutamu. 3a1aHusl, OTMEUYCHHBIE *, — ISl HHIWBUYaTbHOTO BBITIOJTHEHUSI.

Ecnu He yka3zaHo nHOE, KaXK/1blil OTBET YaCTEH OLIEHUBAETCS:

e yactu A — 2 Gaiamu;

e yactu B — 4 Gannamu;

e dyactu C - 6 6amnamu.

OnHako He BCe ydaliuecs MPUCTYMarT K 3aanusM 4yactd C u TeM 0osiee BBITIOJTHSAIOT UX
MOJTHOCTBI0. UTOOBI MOBBICHTH MOJIOKUTENFHYIO MOTHBAIIMIO K BBITTOJHEHHIO 3a1aHuil yacTu C,
YUUTEIh MOXKET OOBSBUTH O BBICTABJIICHUH IO PE3yJIbTaTaM TECTa JIBYX OIICHOK: IMEPBOUA — 3a
yactu A u B, a Bropoii — 3a yactb C — C MCHOJb30BAaHUEM NPOLIEHTHOW IIKAJIbl OLECHKU
3HAHUM.

Bomnpocs! mi1st BceX BHIOB KOHTPOJISI 3HAHUN COCTAaBIIEHBI TAKAM 00pa30M, 4TOOBI Iearor ¢
UX TTOMONIBIO MOT BBISSBUTH 3HAHUS yJAIIUXCS MO BCEM Y3JIOBBIM BOTIPOCAM TJIABBI U pa3Jiena
Kak Ha 0a30BOM ypOBHE, I'/ie HE0OX0AUMO TOJIBKO BOCIIPOU3BEACHHE YyUEOHOTO MaTepuaa, Tak
¥ Ha YCIIO)KHEHHOM YpOBHE, I/ie TpeOyeTcs YMEHHE aHaJIM3HpPOBATh M CPAaBHUBATH JIaHHBIE,
MIPUMEHSIS] TBOPUYECKHUE CITIOCOOHOCTH.

Bce oGyyaromue BUABI KOHTPOJSI IPEANOIAraloT KOJUIEKTUBHYIO JIEATENbHOCTh YYaIlUXCs
6o B mape, JM00 B TPYIIE U CAaMOTIPOBEPKY.

[Ipu moAroToBke K KOHTPOJBbHBIM paboTaM HE0OXOaUMO OOpaTUTh BHUMAaHHE Ha 3aJaHUS
YpOKOB 00001aromiero noBropeHusi. B stom ciyuyae yuamuecs B COOTBETCTBUM CO CBOMMH
CIOCOOHOCTSIMU OIIPEAEISIOT AJisl ceOs 3a1aHusl, KOTOPbIE MOTYT BBITOJIHUTD.

Pacuernble 3amaun pa3iUYHBIX TUIOB M YPOBHEW CIIOKHOCTH MPEACTaBIECHBI B MOCOOUU
0JI0KaMU, a Tak)Ke BKJIIOUEHBI B pa3HbIe BUAbI KOHTPOJIS 3HAHUN. YUUTEIh MOXKET IO JKEeJIaHUI0
BKJIIOYATh MX Kak JOMOJHHUTEIbHOE 3aJaHue B JII00OM BHJ KOHTPOJIA WM Ipeaararb
yUYalIuMcs OT/IENIbHBIE CAMOCTOSTEIbHbIE PA0OTHI MO PEIICHUIO MOA00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOTO TUKTAHTA

3amanus a1 000MX BapUAHTOB KPAaTKO 3aMMCBHIBAIOTCA HA JIMLIEBOM CTOPOHE JIOCKH WIIU Ha
KOJIOTpaHCIapaHTe; OTBETHl HAa BOIMPOCHI XKEJIaTeIbHO HAlKMcaTh Ha OOpaTHOI CTOPOHE JOCKU
WIM TaKKe Ha KOJOTpPaHCHapaHTe. YUUTENb 3a4UTHIBAECT COJIEp’KaHUE BOIPOCA, ydalluecs
3aMKCHIBAIOT OTBET B TETPAJISAX.

[To okOHYaHMM TUKTaHTa MPOBOJUTCS CAMOIPOBEPKA:

e OIMOOK HET — OLIEHKA «5»;

e jomymieHbl 1—2 ommoku — «4»;

e JIOMYIIEHBI 3 OMHOKH — «3».

B 3aBuUCHMMOCTM OT CTENEHHM MOJATOTOBJIEHHOCTH YYAIIMXCS YYHTEIh MOKET H3MEHUTh
KpUTEPUIA OIICHKH padOT B MOJIB3Y YUCHHKA.

Conepxanue y4eOHOro nmpeamera
Xumus 8 kaace
(70 yacoB, 2 yaca B HeJ1eJI10)
HavyanbHble NOHATHA U 3aKOHbI XUMHUM(21 4ac)
Tena u BemectBa. CBOMCTBa BEIIECTB. DTaJOHHBbIE (DM3UYECKHE CBOICTBA BEIIECTB.
Martepuansl 1 MaTepuagoBeneHue. Polb XUMUM B )KU3HH COBPEMEHHOTO oO1iecTBa. OTHOIICHKE
oOriecTBa K XUMHH: XeMOPHIUS U XeMO(DOOHsL.



Meroasl uzyuenus xumuu. HaOmronenue. DkcriepuMeHT. MogaenupoBanue. Mojenu
MaTepHUaIbHbIC U 3HAKOBBIC WM CUMBOJIbHBIC.

I'azer. JKunkoctu. Tsépable BemectBa. B3anMHbIE mepexonbl MEXIy arperarHbIMU
COCTOSIHMSIMH BEILIECTBA: BO3TOHKA (CyOimMMaIius) u aecyonumManusi, KOHISHCAlus U UCTIapeHNE,
KPUCTAJUIM3ALHs U [UIABJICHUE.

®usnueckue ABIeHUs. YnCThIe BEEecTBa U CMECH. [ OMOT€HHBIE U F€TEPOrE€HHBIE CMECH.
Cmecu ra3oo0OpasHbie, xuakue W TBEpABIE. CIOCOOBI pa3/eNieHus CMeceil: MeperoHka, Win
JUCTWJULSILMS, ~ OTCTauBaHue,  (WIbTpPOBaHWE, KpHUCTAUIM3AalMs  WJIM  BbIIIAPUBAHME.
Xpomatorpadus. [IpuMeHeHne 3TUX crIocOO0B B 1a00PaTOPHO MPAKTHUKE, HAa TPOU3BOJICTBE U B
OBITY.

XUMUYECKHE DBIEMEHTbl. ATOMBI M MOJEKyabl. IIpocTele U CIIOKHBIE BeEIIECTBA.
AnnoTtponus Ha npuMmepe Kuciaopoaa. OCHOBHBIE TOJIOKEHUS AaTOMHO - MOJIEKYJIIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS.

3Haku (CUMBOJIBI) XUMHUYECKHUX OJEMEHTOB. MHQopmaims, KOTOPYIO HECYT 3HaKH
XMUMHMUYECKUX DJJIEMEHTOB. OTUMOJIOTHS Ha3BaHUM HEKOTOPHIX XHMHUYECKUX AJIEMEHTOB.
[lepuoauueckast Tabnuua xumuueckux snemeHToB [I. M. MenneneeBa: KOpOTKONEPUOIHBIN U
JUIMHHONIEpUOIHbIHN BapuaHThl. [leproas! u rpymnmsl. ['1aBHas 1 mo6o4yHast MOArpyNsl, Wik A- U
B-rpymnmel. OTHOCUTENIBHASI aTOMHAsL Macca.

Xumunyeckue ¢opmyinbl. UHnekcel u kospdunuentsl. OTHOCUTEIbHAS MOJEKYJISpHAs
Macca. MaccoBas [10Ji1 XMMHYECKOT0 3JeMeHTa B coeuHeHuu. VHpopmanus, KOTOpyto HeCyT
XUMUYECKre HopMyIIbI.

Banentnocts. CtpykTypHble (QOpMynbl. XHUMHUYECKHE DJIEMEHTHI C TOCTOSIHHOW H
MIEpEeMEHHON BaJIeHTHOCThIO. BbIBOA (hopmynbl coemuHeHHMs Mo BajeHTHOCTH. OmpeneneHue
BAJICHTHOCTH XHMHYECKOro »JemMeHTa no ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUN
COCIMHEHUH, COCTOAIIMX W3 JBYX XHUMHUYECKHX DJJEMEHTOB, IO BAJICHTHOCTU. 3aKOH
MTOCTOSTHCTBA COCTAaBa BELIECTB.

XuMmuueckue peakuuu. PeareHTel W npoaykTel peakuuu. [Ipu3Hakm XMMHUYECKHX
peakuuidi. YCIOBUS MX MPOTEKaHUs W NpekpaieHus. Peakuuu ropeHus. DK30T€pMUYECKHE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHMs MacChl BellecTB. XuMmuyeckue ypaBHeHuss. CocraBieHue
XUMHUYECKUX ypaBHeHHH. MHopManus, KOTOPYI0 HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanuss XUMHYECKUX peakuil MO COCTaBY M YUCIY PEareHTOB U MPOAYKTOB.
Tunel xuMuUeckux peakiuil. Peakiuu coenuHeHMs, pa3lokKeHHs, 3aMellleHus U OOMeHa.
KaranusaTtops! u kaTanus.

JdemoHcTpauuu

o Kosnekuust MmaTepuanoB U U3JEIUN U3 HUX.
e Monienu, ucrolib3yemMble Ha ypokax (pu3uKu, OMoJIoTUr U reorpaduu.
e OO6BEMHBIE M HIAPOCTEPIKHEBBIE MOAETN HEKOTOPhIX XUMHUECKUX BEIIECTB.
e Mojieny KpUCTAUIMYECKUX PENIETOK.

e Cobupanue npubopa JIs MOTydeHHUs ra3a U MpOBEpKa €ro Ha TePMETHYHOCTbD.
» Bosronka cyxoro npja, Hoja nin HapTaauHa.
¢ ArperaTHbl€ COCTOSTHUS BOJIBI.

o PaszgeneHue IByX HECMEIIMBAOLIUXCS KUAKOCTEN C IIOMOILBIO JCIUTEIBHON BOPOHKH.
o JluctTmisTop U ero padora.
e YcTaHoBKa 11 pUIBTpOBaHUSA U €€ paboTa.
» YcTaHOBKA JUISI BEITApUBaHUA U €€ padoTa.
o Komnexiust ObITOBBIX TPUOOPOB A1 PUIBTPOBAHUS BO3/AyXa.

o Pa3nenenue kpacsiero BemecTBa (GpaoMactepa ¢ HOMOIIBI0 OyMaXXHOU XpoMaTorpapuu.
e Mojenu ajqutoTpONHbBIX MOAU(UKALIUI YTIepoia U Cephbl.
o [Tonmyyenue o030Ha.
« oprpers U. 5. Bepuennyca u JI. M. Menzeneesa.



o KopoTKOnepHroHbIi U JUIMHHOIIEPUOAHBIM BapuaHThl Ilepuoanyeckoit cucrems J1. M.
MenpneneeBa
» KoHCcTpyHpoBaHue 1apoCcTepsKHEBBIX MOJEIEH MOJIEKYI.
e Anmnapar Kunma.
e Pazyioxxenne OmxpoMara aMMOHHS.
e ['opeHue cepbl 1 MArHUEBOM JICHTHI.
e [Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3be.
o OnBITHI, WIITIOCTPUPYIOLIUE 3aKOH COXPAaHEHUS MacChl BELIECTB.
o Topenne pochopa, pacTBopeHHE MPOIYKTa TOPEHHSI B BOJE U HCCIIEJOBAHNE
MIOJIyYEHHOTO PAacTBOPA JAKMYCOM .
» BzanmoielicTBre CONSTHOM KUCIIOTHI C IIUHKOM.
o Tlonmyuyenue ruapokcuna meau(Il) u ero pasnoxxkenue npy HarpeBaHUU.
JlabopaTopHbIe ONbITHI

1.  O3HakoMJIEHHE C KOJIJIEKIIMEH TaO0opaTOPHON MOCY/IBI.

2. IIposepka nmpubopa ajist MOJTyIeHHS Ta30B HA TEPMETUYHOCTb.

3. O3HakoMJIeHHE ¢ MUHEpaJaMH, 00pa3ylOIUMU IPAHUT.

4. IlpuroToBieHHE TETEPOr€HHOM CMECH IOPOIIKOB CEpbl M JKelle3a M HX
paszeneHue.

5. BsammopelicTBHe pacTBOPOB XJIOPUAOB M HOAUAOB Kajaus C pacTBOPOM HHUTpaTa
cepebpa.

6. Ilomydenume runpoxcuna meau(Il) u ero B3anmoielicTBUE C CEPHOI KUCTOTOM.

7. BsaummopeicTBHE pacTBOpaA COJIbI C KUCIOTOM.

8. IIpoBepka 3akoHa COXpaHEHHs MAacChl BEIIECTB Ha MPUMEPE B3aUMOJICUCTBUS
MIET0OYN U KUCIOTEL.

9. IIpoBepka 3akOHa COXpaHEHHS MAaCChl BEIIECTB HA MPUMEPE B3aUMOJCHCTBUSA
ménoun u conu xenesa (I11).

10. PaznoxeHue mepoKcuaa BoI0poa ¢ moMoIibpo okcuaa mapranma (1V).

11. 3amMelleHue Keae30M MEAU B METHOM KYIopoce.

IIpakTHyeckue padoTbl

1. 3nakomMcTBO ¢ JaboparopHbiM  oOopynoBanueM. I[IpaBmia  TeXHUKHU
0e30macHOCTH MpU padoTe B kabuHeTe XuMuu. HekoTopsie BUIbI paboT.
2. AHanu3 noyssl

Baxueiinue npeacraBuTe/ M HeOpranHmvdeckux Bemects. KojimyecTBeHHbIE OTHOIIEHHSI B
xumuu(18 yacon)

Cocras Bo3ayxa. [lonstre 06 00bEMHOIL 10JIe KOMIOHEHTA MPUPOTHOM ra30BON CMECU
— Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH MO ero 00beMHOM J0JIe U
Hao00pOT.

Kucnopoa. O3o0mn. I[Tonyuenue kucnopoaa. Cobupanuie u pacro3HaBaHUe KUCIOPOa.
XHUMUYECKHE CBOWCTBA KUCIOPOIa: B3AUMOIEUCTBHE C METAJUIaMU, HEMETAJUIAMU U CJIIOKHBIMHU
BemectBamu. [Ipumenenue kucinopoaa. KpyroBopoT kucinoposaa B nmpupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB M0 UxX hopmymnam. CocraBieHue Gpopmyn
OKCHJIOB 110 X Ha3BaHUsAM. [IpencraBurenn OKCUAOB: BOJIA U YIIIEKUCIBIM ra3, HerameéHas
HU3BECTb.

Boaopon B npupone. Puznueckue U XMMUUECKUE CBOMCTBA BOJAOPOA, €T0 MOIYYEHHUE U
IIPUMEHEHHUE.

Kucnotsl, ux cocras u kinaccuduxanus. Maagukatopsl. Tabnuna
pactBopumocTH. CoJIsIHast U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHUE.



Conu, ux coctaB u Ha3BaHus1. PactBopumocTs cosieit B Boje. [IpencraBurenu cosei:
XJIOpU/1 HATpUsl, KapOoHaT HaTpus, pocdar Kanbuus.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Mousib. Mosnsipaast macca. Kparusie
€IMHHULIBI U3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIMMOJIb U KMIIOMOJIb, MAJJIUMOJISIPHAS U
KUJIOMOJISIPHAs MacChl BELLIECTBA.

Pacu€rbl ¢ uCnosib30BaHUMEM MOHSTUM «KOJMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOCTOSIHHAS ABOTAPO».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIx BelecTB. OTHOCUTEIbHAS
IUIOTHOCTH OJHOTO ra3a o JIPYromy.

KpaTtHble enuHuIBl HM3MEpEHUS — MWUIMMOJSIPHBIE M KUJIOMOJISIPHBIM 0OBEMbI
ra3000pa3HBIX BEIIECTB.

Pacu€rbl ¢ ucnosb30BaHHMEM MOHSTUM «KOJMYECTBO BEIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAs ABOTAIPO».

Pacu€rbl ¢ uCnosb30BaHHMEM MOHSTUM «KOJMYECTBO BEIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM ra3oB», «UUCIO ABOTAIPON.

I'unpocdepa. KpyroBopot Bosbl B npupoje. Puzndeckre 1 XMMUYECKUE CBONCTBA BOJIBI:
B3anMMOJICHCTBHE C OKCHUIAMM.

OcHoBaHus, uUxX cocraB. PacTBOpUMOCTH OCHOBaHMN B BOJA€. V3MeHEeHuEe OKpacKu
WHJMKATOpPOB B IIeNO4YHOM cpene. [IpencraBurenu mienodei: TMAPOKCHIBI HATPUSA, KadUsd H
KaJIbIHS.

PactBopurens n pactBopéHHOE BemecTBo. PacTtBopsl. PactBopenue. I'maparsl. MaccoBas
JI0JIsS pacTBOPEHHOTO BemlecTBa. Pacuérhl, CBsI3aHHBIE C UCIOJIb30BAHUEM MOHITHS «MaccoBas
JI0JIsl PACTBOPEHHOTO BEIIECTBAY.

JdemoHcTpauuu

¢ OmnpenieneHue coaep KaHus KUCIOPOAA B BO3yXE.
o [Tonydenune kucnopoaa pasnoKeHUEM NIEPMAaHraHaTa Kajus U IEpOKCUAA

BOJOpOJIA.

o CobupaHue METOI0M BBITECHEHHSI BO3yXa 1 BOJIbI.

 PacriozHaBaHue kuciaopoza.

e 'opeHue Maruus, >xesnesa, yris, cepsl U Gpocdopa B KUCIOPOE.

» Komutekuust okcuoB.

o [Tonyyenue, cobupanue u pacrno3HaBaHHE BOJOPOJIA.

e ['openue Bogopoa.

e BzaumoietictBue Boopoaa ¢ okcuaom meau(1l).

o Kosutekuysi MUHEpaJIbHBIX KACIIOT.

o [IpaBuso pa30aBieHus: cepoil KUCIOTHI.

o Kosnekuus coneit.

e TaOnuia pacTBOPUMOCTH OCHOBAHHM, KUCIIOT U COJIEH B BOJIE.
o HexoTopsle MeTallIbl, HEMETAJUIBI M COEAMHEHNUS KOJIMYECTBOM BEILECTBA B | MOJIb.

e Mojens MossipHOro 00bEMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONBITHI

12. IlomyTHEeHHE U3BECTKOBOI BOJIbI MPU MPOMYCKAHUH YIIIEKUCIIOTO Ta3a.

13. IlomydeHue BoJOpOIa B3aUMOACHCTBUEM IIUHKA U COJISTHOM KUCIOTBHI.

14. Pacno3HaBaHM€ KHCIOT WHINKATOPAMHU.

15. H3MeHeHue OKpacKy MHJIMKATOPOB B IIEIIOYHON Cpejie.

16. O3HakoMJICHME C TIpemapaTamMu JOMAalllHed WIM IIKOJIbHOW amnTedyku —
pacTBOpaMu MEPOKCUAA BOJIOPOIA, CHUPTOBOM HACTOMKHM MO/Ia U HAIIATBIPHOTO CIUPTA.

IIpakTnuyeckune padoTsl



3. Ilomyuenue, cobupaHue U paclo3HaBaHUE KHCIOPOa.
ITonmyuenue, cobupanue u pacro3HaBaHUE BOJOPOJIA.
5.  IlpuroroBiieHHEe paCTBOPOB COJIEM C UX 3aJaHHOM MacCOBOM JIOJIEH.

E

OcHoOBHBIE KJIacchbl HeOprannyeckux coequHenni (10 yacon)
O06o0mIeHne cBeaeHMI 00 OKCUAAX, UX KiIaccu(pUKaiy, Ha3BaHHUIX U
cBoricTtBax. CriocoObl MOJIy4E€HUS OKCHIOB.

OcHoBanusl, ux KiaccuduKaius, Ha3BaHUsI U CBOMCTBA. B3aumonelcTBue ¢ KUCIOTaMU,
KHCJIIOTHBIMU OKCHJAMH M COJISIMU. Pa3snokeHue HepacTBOPUMBIX OCHOBaHUN. CrocoObl
MOJIy4YE€HHS] OCHOBAHUM.

Kucnotel, ux xmaccuukamuss u HazBanus. OOmUMe XHUMHUYECKHUE CBOWCTBA KHCIIOT.
B3aumoneiicTBue KHUCIOT € METaUIaMU. OJEKTPOXUMUYECKUN psAJl HaNpsHDKEHUH METalIoB.
B3anmopaencTBie KUCIOT ¢ OKCUAAMU METAJIOB.

B3anMojeiicTBHe KHCIOT C OCHOBAaHMSAMM — pEaKkIus HeWTpalM3auuu. Bsaumonencrue
KHCJIOT C COJISIMH. [Tonydyenne 6€CKUCIOPOIHBIX
Y KUCJIOPOJICOACPIKAITUX KUCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. BzanmoieiicTBue coneit ¢ Metaiiamu,
0COOEHHOCTH ATHX peakiuii. B3anmoaeiicTBrue coyed ¢ CosiMu.

['eneTnveckue psaapl MeTaIa M HEMeTallIa. [ eHeTHYecKast CBsI3b MEX Ty KilacCaMH
HEOPraHMYeCKUX BEIIECTB.

JlaGopaTopHble ONBITHI

17. BsamMonelcTBHE OKCHAA KAJIbIUS C BOIOM.

18. IlomyTHEeHUE U3BECTKOBOW BOJIBI.

19. Peakuus HEUTpaIM3aLUH.

20. Ilonmywenue runpoxcuaa meau (II) u ero B3anmoieiicTBUE ¢ KHCIOTOM.
21. Paznoxenue ruapokcuna meau (I1) mpu narpeBanum.
22. BisaumMmoneincTBHE KUCIOT C METAJIAMU.

23. BisaumMmopaencTBUe KUCIOT C COJISIMHU.

24. (O3HakoMIJIEHUE C KOJJICKIIMEH COJICH.

25. BsaumogeiictBue cynbdara meau(Il) ¢ xemnesom.

26. BisaumonencTBue COJIEH C COJISIMU.

27. T'enermdeckas CBS3b Ha IPUMEPE COCTUHECHUN METH.

IIpakTHyeckue padoTbl
6. Permienue skcriepuMeHTaIbHbBIX 3a/1a4.

Iepuoanvecknii 3axon u Ilepuoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. U. MenneneeBa u crpoenne aroma( 8 yacon)

EcrecTBennbie cemeincTBa XUMHUYECKUX 3JIEMEHTOB: LIEJIOYHBIE u

IIEJIOYHO3EMETIbHBIE ~ METaJIbl, TaJOTE€Hbl, HHEepTHble  (OmaropojHbie)  rasbl.

AmdoTepHOCTh. AM(OTEpHBIE OKCUIBI U TUIPOKCUIBI. KOMIUIEKCHBIE COTH.

Otkpertue /1. U. MengeneeBsiM [lepuoauueckoro 3akoHa U co3/1aHUE UM
[lepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB.

AToMBI Kak (opMa CyIIEeCTBOBAHUS XUMHUYECKHX 371eMEeHTOB. OCHOBHBIE CBEICHHS O
CTpoeHUH aToMoB. Jloka3aTenbCTBa CIOXKHOCTH cTpoeHuss aromoB. OmbiTel Pesepdopna.
[InanerapHas MO/€Nb CTPOCHUS ATOMA.

CoctaB aTOMHBIX siep: MPOTOHBI, HEUTpoHBL. OTHOCHUTENBHAsE aTOMHAas Macca.
B3auMocBsI3b MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOo€HHE JJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX
anemeHTOB NeNe 1-20. [ToHsiTHe 0 3aBEpILIEHHOM 3JIEKTPOHHOM YPOBHE.



N3oronsl. dusnueckuil cMpicii cuMBoJIMKM llepuonnueckoil cucrempl. CoBpeMeHHast
¢dopmymupoBka Ilepumogmueckoro 3akoHa. M3MeHEHUS CBOWCTB JJIEMEHTOB B MEPHOAAX H
rpymnmnax, Kak (yHKIHs CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa »JJIEMEHTa-MeTaula U 3JEMEHTa-HeMeTallyla M0 MX IIOJOKEHUIO B
IIepnoauueckoii cucreme xumuueckux ueMeHToB Jl. 1. Menneneesa.

JdeMoHcTpanuu
e Pazniunsie hopmbl TAOIUI TEPHOMUECKON CUCTEMBI.
o Mopenuposanue nocrpoenus [lepuoanueckoii cucremsl 1. 1. Menneneesa.
e Mosien1 aToOMOB XUMUYECKHUX AJIEMEHTOB.
e Mopnenu aToMOB 31eMeHTOB |—3-T0 mepruo10B
JlabopaTopHbIe ONBITHI.

28. Tlonmydyenue aM(OTEpHOro THIPOKCHIA U UCCIIEI0BAHUE €TI0 CBOWCTB.

XumMnueckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (11 yacoB)

HNonnas xumuueckas cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMU METaJUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHus MOHHOM CBsI3M Uil OMHApHBIX coeAMHEHUU. MoHHBIE KpucTaunyeckue
peméTkn M (PU3MYECKUE CBOWCTBA BEIIECTB C 3TUM THIOM peméTok. [loHstre o dhopmynbHOM
€AVHULE BELIECTBA.

KoBanenTHass xXuMu4ecKkas CBSI3b. OJEKTPOHHBIE W  CTPYKTYpHbIE  (OPMYIIHI.
KoBanentHas uemossipHast cBA3b. CxemMbl 00pa30BaHUS KOBAJICHTHOW CBSI3M JIJIsi OWHAPHBIX
coeMHEeHN. MOJIEKYIsIpHbIE U aTOMHbBIE KPUCTAIIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C
3TUM THIIOM PEHIETOK.

DIIEKTPOOTPUIIATEIBHOCTh. Psn  snekTpooTpuiiareibHOCTH. KoBalieHTHas moJisspHast
xuMudeckass CBs3b. Jlumonb. CxeMbl 00pa30BaHUS KOBAJICHTHOW TMOJISIPHOW CBSI3M IS
OMHApHBIX coeluHeHUN. MoJeKkynsipHble M aTOMHbIE KPUCTAJUIMYECKHE PEIIETKHU, CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XUMUYECKas CBA3b M MeETaUIMYECKass KpUCTAJUIMYECKas peneTka.
CBoiicTBa BEUIECTB € ITUM THUIIOM pEeIETOK. ENMHAs Npupoia XUMUYECKUX CBSI3EH.

Crenenb okuciienus. CpaBHEHHE CTENIEHU OKHCIIEHUs U BalleHTHOCTH. [IpaBuiia pacuéra
CTENeHEeN OKUCIICHUS 10 (POpMYIaM XUMUYECKUX COSTMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakunu. OIpenesieHne CTENEeHEeN OKUCIECHMS s
AJIEMEHTOB, O0O0pa3yloIIMX BellecTBa pa3HbIX KiaccoB. Peaknuu HWOHHOrO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCINUTENbh U BOCCTAHOBUTENb, OKHCICHHE U
BoccTaHoBJeHUE. (COCTaBlIEHHE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN
METO/IOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanun

e Bunieo ¢pparments! u cnaiiapl «MoHHasE XuMU4ecKast CBSI3b ».

o Kosnekuus BemecTB ¢ MOHHOM XMMHUYECKOU CBS3bIO.

e Moen HOHHBIX KPUCTAIUIMYECKUX PEHIETOK.

e BuneodparmenTs u cnaiiapl «KoBalleHTHATXUMHUYECKAs CBS3bY.

o Kosnekuus BemecTB MOJIEKYISIPHOTO ¥ aTOMHOTO CTPOEHUSI.

e Monenu MOJEKYJISPHBIX U aTOMHBIX KPUCTAITIMYECKUX PELIETOK.

e BuneodpparmenTs! u crnaiiapl «MeTanandeckas XMMAYecKas CBS3bY.

o Komnekuus «MeTaibl U CIIJIaBbI».

« BzaumoseiicTBue 1MHKA ¢ cepoid, CONSTHOM KucnoToi, xnopuaom meau (II).

e ['opennie maruus.

. B3anmoneicTBue XJIOpHON U CEPOBOJOPOIHOMN BOBI.
JlabopaTopHbIe ONbITHI



29. M3rortoBieHHE MOJEIH, WLIIOCTPUPYIOLIEH CBOWCTBA METAJNINYECKON CBA3U

Copep:xaHue y4eOHOIo npeamera
Xumusa 9 kiacc
(68 yacoB, 2 yaca B Hej/1eJI10)
IloBTOpEeHue u 00001IeHMe CBeleHUi 10 Kypcy 8 kiacca( S yacoB)

bunapueie  coemuHeHMs. OKCHIBI  COJEOOpasyOIIMe W HECOJeoOpas3yrolue.
I'mapoxcuabl: ocHOBaHUS, aM(pOTEpHbIE, KUCIOTHI. CpenHue, KUCIbIe, OCHOBHBIE COJIH.

O06o0menne cBeNeHW O XUMHUYECKMX peaknusax. Kiaccupuranus XAMUYECKUX
peakumii O pa3IMYHBIM OCHOBAaHMSM: COCTaBY M UHUCIy PEArupyrolux U O0Opa3yroIuxcs
BEIIECTB, TEIUIOBOMY 3((eKTy, HanmpaBICHNUIO, U3MEHEHUIO CTETICHEH OKWCIICHUS 3JIEMEHTOB,
00pa3yoIluX pearupymolre BeuecTBa, Gpa3e, UCIoIb30BaHUIO KaTaln3aTopa.

[Ionatne o ckopocTH XUMHUYECKOM peakuuu. DaxTopbl, BIMAIOIME Ha CKOPOCTH
XAMUYECKAX PEaKIUi: MpHpOoJa PEearupyrolinX BEIIeCTB, MX KOHIICHTPAIWs, TEeMIepaTypa,
IJIOLIa/1b COIPUKOCHOBEHMS, HalIMune KatanuzaTopa. Karamus.

JdeMoHcTpanuu
o O3HaKOMJIEHHE C KOJUIEKIIUIMH METAILIOB U HEMETAJIJIOB.
. O3HaKOMIICHHE C KOJUICKITUSIMH OKCHJIOB, KUCJIOT 1 COJICH.

¢ 3aBHUCHMOCTb CKOPOCTH XUMMHUYECKOW PEAKIUN OT MPUPOJIbI PEATUPYIOIIHNX BEIIECTB.
¢ 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOW PEAKIUH OT KOHIEHTPALMU PEAarupyromumx
BEILIECTB.
. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUU OT IUIOIIAH
CONIPUKOCHOBEHUS PEATUPYIOIINX BEIECTB ((KUITALINH CII0i»).
¢ 3aBHCHMOCTb CKOPOCTH XMMHYECKON PEAKLIUU OT TEMIIEPATYPhl pEarupyOIUX BEIIECTB.
JlaGopaTopHble ONBITHI

B3anmopelicTBue aMMuaka u XJ0poBOIOPOA.
Peakuus HeTpanu3zamm.
Hab6mronenue temnoBoro 3gdexra peakiiuu HeUTpaTu3ainm.
B3anmonerictBue cepHoit kucaothl ¢ okcuaom meau (I1).
PaznoskeHnue nmepokcuaa BOA0OPOIa ¢ TOMOIIBIO KaTana3bl KapTodes

6. 3aBHCHMOCTb CKOPOCTH XMMHYECKOW pEaKIMu OT MPHUPOABl PEearupyromnx
BEILIECTB HAa MPUMEPE B3aUMOJACHCTBUS PACTBOPOB THOCYJb(aTa HATpUS W XJopuaa Oapus,
THOCYJIb(aTa HATPUS U COJITHOMN KHUCIIOTHI.

7.  3aBHCHUMOCTb CKOPOCTH XMMHYECKOM pEaKIMH OT MPUPOIAbl METAIJIOB MPHU UX
B3aHMMOJIEMCTBUHU C COJISTHOM KHCIIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XMMHYECKOW peakluyd OT MNPUPOJbl KUCIOT MpH
B3aHMMOJIEMCTBUHU HX C JKEJIE30M.

9. 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOUN pEaKLNK OT TEMIIEPATYphI.

10. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM pEaKIMU OT KOHICHTPALIUH.

11. 3aBUCHMMOCTh CKOPOCTHM XMMHYECKON pEeaKIUu OT IUIONIaJAH CONPUKOCHOBEHUS
pearupyromux BeIecTB.

12. 3aBUCHUMOCTBH CKOPOCTH XMMUYECKON PEAKIMU OT KaTaIu3aTopa.

e W e

XHMHYECKHE PeaKIHH B PACTBOPAX 2J1eKTPoanToB( 10 yacos)

[TonsiTue 00 HSIEKTPOJUTHUECKOW TUCCOLMALMHU. OJIEKTPOJUTHI U HEIIEKTPOJUTHI.
MexaHnu3M  JuccOlMalUM  DJIEKTPOJUTOB C  pa3IMYHBIM  XapakrepoM cBsi3u. (CrerneHb
ANIEKTPOIUTUYECKOH uccoranui. CHIIbHBIE U c1a0ble 3JeKTPOJIUTHI.

OCHOBHBIE TMOJIOKEHHUSI TEOPUH DIEKTPOJUTHUECKOW ucconuannu. Kiaccudukanus
MOHOB M MX cBOWcTBa. KHCIOTBI, OCHOBaHMS M COJIM KaK MEKTpOJuThl. VX kiaccudukanus u
JMCCOLIMAIUS.



OOme XUMUYECKHE CBOMCTBA  KHUCIOT: M3MEHEHHE OKpPAaCKM  HHIUKATOPOB,
B3aUMOJICHICTBUE C MeTaJUlaMM, OKCHJAaMU M THAPOKCHJAMU METAJUIOB U COJISIMM.
MonexysnspHble 1 HOHHBIE (TIOJIHBIE U COKPAIIEHHBIC) YPAaBHEHUS PEAKIIUM.

XUMHUYECKUN CMBICI COKpPAIEHHBIX YpPAaBHEHWM. YCIOBUS NPOTEKAHMS PEAKUHUU MEXIY
JIEKTPOJINTAMU 10 KOHIA. Psil akTHBHOCTH METaJLIOB.

OO0uue XMMHYECKHE CBOWCTBA IIEIOYEH: B3aUMOJEHCTBHUE C KHUCIOTaMH, OKCHUIAMM
HeMeTaioB, coisiMM. OOIMe XMMHYECKHE CBOMCTBA HEPAaCTBOPUMBIX  OCHOBAHUI:
B3aUMO/ICHCTBUE C KMCIOTAMHU, PA3JI0KEHUE IPU HATPEBAHUU.

OO0mue XUMHYECKHE CBOWCTBA CPEJHUX COJIEH: B3aUMOJICHCTBUE C KHUCIOTaMH,
LIEJI0YaMH, COJIIMM M MeTaJllIaMU. B3auMoAeCTBUE KUCIIBIX COJIEH CO IIEeI0YaMH.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE coJIel ¢ BOJOM. ['Maponus cosii CHIBHOTO
OCHOBaHUS U ciaboil KHUCIOTHL. ['maponus conu ciaboro OCHOBAHUSA W CHIIBHOM KHCIOTBHI.
[IIxana pH.

CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCHIOB M COJIEH B CBETE TEOPUHU DJIEKTPOIUTUYECKOU
JMCCOLMAIIMU ¥ OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

JdemoHcTpaumnu.
e VlcnipiTaHNe BEUIECTB U UX PACTBOPOB Ha AIEKTPOIPOBOAHOCTD.
¢ 3aBUCUMOCTbD AJIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
o JIBUKEHHE OKpAIlIEHHBIX HOHOB B 3JIEKTPHUYECKOM IOJIE.
e OnpesiesieHne XapakTepa Cpeabl B pacTBOPAx COJIEH.
JlaGopaTopHble ONBITHI.

13. [uccoumanus cialbIX 3JEKTPOJIUTOB Ha IPUMEPE YKCYCHOU KHCIIOTHI.

14. HI3MeHeHHe OKpAcKU MHAUKATOPOB B KUCIOTHOM Cpelie.

15. Peakmus HelTpanu3zauu pacTBopa IIEIOYN Pa3TUYHBIMU KUCIOTaMHU.

16. Ilomydenue rumporcuaa meau (II).u ero B3anMoaeicTBIE ¢ pa3TMIHBIMU
KHCJIOTaMH.

17. BzaumopeicTBHE CHIBHBIX KUCIOT ¢ okcuaoM meau (I1).

18-20. BzanmonelicTBre KUCIOT C METAJUIAMU.

21. KadecTBeHHas peakiys Ha KapOOHAT-UOH.

22. IlonmydyeHue CTyIHS KPEMHHEBON KHUCIOTBHI.

23. KadecTBeHHas peakiys Ha XJIOPHJ - WU CYIb(aT-HOHBI
24. H3MeHeHue OKpacKU UHJIMKATOPOB B LIEJIIOYHOU Cpelie.

25. B3sauMojencTBUE LIET0YEH C YIVIEKACIBIM ra30M.

26. KauecTBeHHas peakuusi Ha KATHOH aMMOHHUS.

27. llonmydyenue ruapokcuaa menu (II) u ero paznoxenue.

28. BzaumogeiicTBue KapOOHATOB C KMCIOTAMHU.

29. Tlonmydyenue ruapoxcuna xemnesa(Ill).

30. BszaumopeiicTBue xenes3a ¢ pactBopom cyibdara meau (1)

IIpakTnyeckne padoTsl

1. CBoiicTBa KHUCJIOT, OCHOBaHI/II\/’I, OKCHJOB H COJIEH B CBETE TCOPpHUUN
SHCKTpOHHTHqCCKOﬁ JUCCOIMAallM U OKHCIIUTCIBbHO -~-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

HemeTtanabl u ux coeqnHeHusi(25 4yacoB)

CrpoeHue aTOMOB HEMETAIOB M HX TmosiokeHue B [lepumonnueckoit cucreme. Psn
ANEeKTpoOoTpulaTeNbHOCTH. KpucTtamnnyeckue pemeéTkd HEMETANIOB — MPOCTHIX BEIIECTB.
Annotponus u e€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTawioB. OOIIMe XUMUYECKHE CBOWCTBA
HEMETAJUIOB: OKUCIIMTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.



lanorensl, cTpoeHHE HX ATOMOB M MOJIEKYJI. DU3NUECKHE M XUMHYECKHE CBOKCTBA
raJIor€HOB. 3aKOHOMEPHOCTU U3MEHEHMSI CBOMCTB I'aJIOTEHOB B 3aBUCHMOCTH OT UX IOJIOKEHHUS
B Ilepuoauueckoil cucreme. HaxoxaeHue rajoreHoB B MPUPOJE M UX MOJydeHHE. 3HAUCHUE U
IIPUMEHEHHE T'AJIOTEHOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOLLIME UM KHCIOTHI: IUIaBUKOBAs, COJIsHAs,
OpOMOBOJIOpOIHASI, MONOBOAOpoAHas. ['amorenuabl. KauecTBeHHBIE peaknuyd Ha TaJOTCHHI-
nonsbl. [IpuMeHenne coeMHEHUI TaJIOTeHOB ¥ UX OMOJIOTHYECKAs! POJIb.

OObmas xapakrepuctuka anneMeHToB VIA-rpymmnsl. Cepa B mpupoje U €€ NOoJIyuyeHHeE.
AnnoTponHsle MOIU(UKALKUKA CEpbl M HX CBOHCTBAa. XHMMHUYECKHME CBOMCTBA cepbl U €€
IIPUMEHEHHUE.

CepoBo1OpO: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, TIOJTyUYeHHE U
3HaueHnue. CepoBogopoanas kuciaota. Cynbhuasl u ux 3HaYeHue. JIroMuHOPOPHI.

Oxcup cepsl (IV), cepuucras kucnota, cynb@ursl. KauecTBeHHas peakius Ha CylIbpUT-
HOH.

Oxcun cepol (VI), cepnas kucinora, cynbdarel. Kpuctammorumparsl. KadecTBeHHas
peakius Ha CyiIb(haT-uoH.

CepHnast KuCIOTa - CHIIbHBIN 371eKTpoauT. CBOMCTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KaK
TUMWYHOW KHUCIIOTHI: B3aUMOJICHCTBUE C METallJlaMH, OCHOBHBIMU M aM(QOTEPHBIMU OKCUIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMHU THAPOKCHIAMU, cojiiMH. KauecTBeHHas peakius Ha cynabdar-
HOH.

OO0mas XapakTepuCTHKa 3J1€MEHTOB VA-rpynnbl. A30T, CTPO€HHE aroMa U MOJIEKYIIbI.
Ouznyeckue U XUMHYECKHE CBOWCTBA M TNpUMEHEHHE a3oTa. A30T B MpUPOJE U €ro
OumosloruuecKas poJb.

AMMHaK, CTPOCHHE MOJIEKYlIbl H (U3HYECKHEe CBOMCTBA. AMMHadHas BOJa,
HaIaTBIPHBIA COHUPT, TUApPAT aMMHaka. J[OHOpHO -aKIENTOPHBIA MeXaHW3M OOpa30BaHUs
KaTHOHAa aMMOHMs. BoccTaHOBUTEIBHBIE CBOMICTBA amMMuaka. CoJin aMMOHHMS M UX IPUMEHEHHE.
KauecTBeHHas peakuus Ha KATUOH aMMOHHS.

Oxcuapl azora: HecojaeoOpas3yrolue M KUCIOTHBIE. A30THUCTasl KUCIOTa U HUTPUTHI.
A30THas KUCIIOTa, €€ NoydeHrue u cBorcrra. Hutpartsl.

®docdop, crpoenne aroma u amorponus. Pochuapl. Pochun. Oxcun docdhopa(V) u
oprodocdopnas kucinora. Pocdarel. DochopHbie ynoopenus. MHCEKTULIHIB.

OO6mas xapaktepucTuka 3ieMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
MPOCTHIX BEIIECTB U COCIMHEHHUM B 3aBUCUMOCTH OT IOJIOKEHUS 3JIeMEHTOB B Ileproanueckoi
cucreme. Yriepol. AoTponHble Moaudukanuu: anMas, rpadput. AMOpHBIA YriIepoa U ero
copTa: caka, AaKTHUBHUPOBAaHHBIM yrojib. AncopOmus. XUMHUYECKHE CBOICTBA yriepoja.
Kokcoxumuueckoe mpou3BoACTBO U €ro npoaykius. KapOuasr.

Oxcupn yraepoma(Il): crpoenue Momekysbl, THONydeHHE U ero cmoiictBa. Okcup
yraepoaa(IV): crpoenne MoyeKynbl, MOJy4eHHE M €ro cBoicTBa. YroibpHas kuciora. Conu
yrOJIbHOM KUCIIOTHI: KAPOOHATHI U THAPOKApOOHATH. TexHUYecKas U MUILeBas Co/a.

Heoprannueckue u opraHuyeckue BELIECTBA. YTJIEBOJAOPOJbl. XUMUUYECKOE CTPOCHHE
OpraHMYECKUX BEUIECTB, KaK MOPAJOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

Mertan, 3TaH, KaK NpeAeIbHbIE YIIIEBOJOPOIbl. DTHWIEH U alleTWIEH, KaK HEIpeIeIbHbIE
(HeHachIlleHHBIE) yrieBofopobl. ['openue yriaeBogoposoB. KauecTBeHHblE peakUuu Ha
HENpeENbHbIE COCTUHEHMS.

OTWIOBBI CNUPT, €ro NOJy4YeHHe, NpUMEHEHHe M (U3NOJOrHYecKoe JAeHCTBHE.
TpéxaroMHbIii ciupT rmuepud. KadecTBeHHas peaklius Ha MHOTOAaTOMHBIE CIIUPTHL. YKCyCHas
- IPEJICTaBUTENb Ki1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiicrsa. Kpemuuii B mpuposae. CuaMuuIpl U CHIIaH.
Oxcun kpemuusa(1Y). Kpemaueas kucnoTa u e€ comnu.

[IpousBoncTBo CTEKJIa u LIEMEHTA. ITponykuus CUJIMKATHOU
IIPOMBIIIJIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, Gapdop, dasHc.

OnTHyeckoe BOJIOKHO.



Hemeramner B mpupone. ®PpaknuoHHas MEPErOHKA >KHUIKOTO BO3JAyXa Kak CIOco0
MOJIydeHUsI KHCIOpoJa, a3oTa, aprona. I[lomydenue ¢ocdopa, KpemHus, Xxjopa, Hona.
DIEKTPOJIN3 PaCTBOPOB.

[Tony4yeHue CEpHON KUCIIOTHI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAsA CXEMA, METO/L
KHUIAIIETO CJIOS, MPUHLMIIBI TeTJI000MeHa, MPOTUBOTOKA U UpKyisinuu. Oneym. [IpousBoacTBo
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTMUECKasl CXEMA.

JdeMoHcTpanuu

o Komexkuus HeMeTaoB.

e Mojenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJJIOB: ATOMHBIE U MOJIEKYJISIPHBIE.

e (O30HaTOp U NPUHLHUIIEI €TO PAOOTHI.

e TopeHue HEMETAJIOB - MPOCTHIX BELIECTB: cepbl, (hochopa, APEBECHOTO YIJIsl.

o (OOpa31bl rajoreHoB - MPOCTHIX BEIECTB.

o B3sauMmopeicTBHE TaJIOT€HOB C METAJIIIAMHU.

e BriTecHenue xiopa 6poMoM WM HoJzla U3 pacTBOPOB UX COJeH

o Kounekuus npupoIHBIX COETUHEHUH XJI0pa.

e BzaumogelicTBue cepsl ¢ METaIAMHU.

o ['opeHue cepsl B KUCIOPOJE

o Kounekuus cynbGUAHBIX pYI.

o KauecTBeHHas peakiys Ha cyab(uI-MOH

e (OOeciBeuynBaHNE OKpAIICHHBIX TKAaHEN U [IBETOB CEPHUCTHIM Ira3oM.

o B3saumopeicTBHE KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMBIO.

e OOyrnmBaHWE OPraHMYECKHX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHON KHCIIOTOM.

e Jlnarpamma «CocTaB BO3IyXa».

e Buneodparmentst u cnaiiasl «IITuapu 6a3aps».

e Tlonmydyenue, cobupaHue U paclio3HaBaHWE aMMHUAaKa.

e Paznoxenue Ouxpomara aMMOHHSI.

e BzaumonelicTBue KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

o ['opeHue 4yepHOro nopoxa

o Pa3noxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOIO YroJibKa B HEM

e OO0pa3isl NpUPOAHBIX coequHeHui hocdopa.

e Topenue docdopa Ha BO3yXE U B KUCIOPOJIE.

o [lonmyuenne Genoro dhochopa u UCTIBITAHKE €TO CBOMCTB

o Koumnexkius «O0pa3iisl MIPUPOAHBIX COSTUHEHUN YTIIIepo1ay

o [loprper H. /1. 3enunckoro. Ilornomenrne akTHBUpOBaHHBIM YTJIEM PACTBOPEHHBIX
BEILIECTB WJIU T'a30B.

e  YCTpPOWCTBO MPOTUBOTA3A.

e Moaenu MoeKya MeTaHa, ITaHa, 3TUJICHA U alleTUIICHA.

e BzaumogeiicTBue 3THIIeHa ¢ OPOMHOM BOJION M pacCTBOPOM NEpMaHraHaTa Kausl.

e OO0mue XMMHYECKHE CBOICTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIIOTHI.

o KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI.

o Komnexkmus «O0pa3iibl MPUPOAHBIX COSTUHEHUN KPEMHUSD.

o Komnekuus crekia, KepaMUKH, [IEMEHTA U U3JEIUM U3 HUX.

o Komnekuus npoayKuuu CUIIMKaTHOW MPOMBILIJIEHHOCTH.

e Buzaeodparments! u ciaiinsl « [ [pon3BoACTBO CTEKIA U IIEMEHTAY.

o Komnekuus «IIpupoaHsie coeqMHEHNST HEMETAIIIIOBY.

e Buzaeodparments! u ciaitnsl «OpakiinoHHas MeperoHka KUAKOTO BO3TyXa

e Buneodparments! u cnaiigsl «Ilomydenne Boiopoaa, KUCIOpOia U TaJOT€HOB
ANIEKTPOIUTUIECKUM CIIOCOOOMY.



e Mopaenu anmnapaToB I NPOU3BOIACTBA CEPHOU KUCIIOTHI.

e Mopaenp KUIIALIETO CIIOS.

¢ Mopaenb KOJIOHHBI CHHTE3a aMMHUAKA.

e Buneodparments! u cnaiiasl «[Ipou3BoACTBO CEPHOM KUCIOTHI.

e Buneodparments! u cnaiigst «[Ipon3BoacTBO aMMHaKay.

o Kounekuus «CpIpb€ 1715 NOTYYEHUSI CEPHOU KHCITIOTHDY.
JlabopaTopHbIe ONBITHI

31. Pacno3snaBaHHE rajoOreHuA-UOHOB.

32. KadecTBeHHbIE peaKIIUU Ha CylIb(paT-UOHBI.

33. KauecTBeHHas peaklys Ha KATHOH aMMOHHS.

34. XHWMHYECKHE CBOMCTBA a30THOM KHUCIIOTBI, KAK JJIEKTPOJIUTA.

35. KadecTBeHHbIe peakiiuy Ha pocdaT-HoH.

36. IlomyuyeHue u CBOMCTBA YrOJBHOU KHUCIOTHI.

37. KadecTBeHHas peakuusi Ha KapOOHAT-HOH.

38. IIpomyckaHue yriaeKuciIoro raza 4epes3 pacTBOp CHIIMKATa
HaTpuA.

IIpakTHYeckne padoThI

N3yueHnue CBOKWCTB COISHOM KUCIOTHI.

N3yuenune CBONWCTB CEpHOM KUCIOTHI.

[Tosnydenne aMMuaka U U3y4eHUE €r0 CBOMCTB.
[Tosydenune yriaekuciaoro ra3a u M3y4eHHUe ero CBOMCTB.

uiA W

Metanjbl U uX coequHenusn (174acoB)

[Tonoxenne wmeramnoB B Ilepumoandeckoid cucrteMe xumuueckux snementoB /[l .
MenpeneeBa, CTpOEHHME MX aTOMOB M KPUCTAUIOB. MeTamyeckas CBA3b M MeETaJUIMYecKast
KpucTajuinueckas pemérka. duszndeckue cBOWCTBA METAIIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTD,
OTpaKaroIIasi CIIOCOOHOCTD, MIACTUYHOCTh. CIuTaBbl YEPHBIC U I[BETHHIE.

Metaibl Kak BOCCTAHOBHUTENH. DJICKTPOXUMHUYECKHN psAll HanpsokeHuid. BzaumopeiicTBue
METaJJIOB C HEMETAJIJIaMU, OKCUAaMH, KUCIOTAMU, COJISIMU. AJTIOMUHOTEPMHUSL.

CtpoeHne aTOMOB W TPOCTHIX BEIIECTB MICJIOYHBIX METALIOB. 3aBHCHUMOCTh (PU3WYECKUX WU
XUMHUYECKUX CBOMCTB WIEJIOYHBIX METAJUIOB OT 3apsAlloB sAjuep HUX aTtomMoB. OKCUIb U
TUAPOKCH/IBI IIEJIOYHBIX METAUIOB, UX MOJIyY€HHE, CBOMCTBA, IpUMEHEHUE. BaxHelmue coniu
IIETOYHBIX METAJIOB, UX 3HAYEHHUE B )KMBOUW M HEKHUBOUW MPUPOJIC U B )KU3HU YEJIOBEKA.
CtpoeHue aTroMOB M TMPOCTHIX BEHIECTB IIEJIOYHO3EMEIbHBIX METAUIOB. 3aBUCHUMOCTh
(GUBUYECKUX W XMUMHUYECKHX CBOMCTB IICIIOYHO3EMENBHBIX METAIOB OT 3apsjioB SAEp HX
aToMOB. OKCHJIbI M TUAPOKCUIBI IIEIOYHO3EMEIbHBIX METAJUIOB, UX IOJY4Y€HHE, CBOMCTBA U
npuMeHeHne. BaxkHelmme comu mEnovYHo - 3eMEIbHBIX METAJUIOB, UX 3HAUYEHHUE B MPUPOJE U
KU3HU yenoBeka. KapOoHAThI ¥ THAPOKApOOHATHI KNI

XKéctrkocTh BoABI: BpeMeHHass U TmocTosiHHas. CrnocoObl ycTpaHEHHsT BPEMEHHON KECTKOCTH.
CriocoObl ycTpaHeHUs! MOCTOSHHOM k€cTkocTu. MonuTel. CoeqMHEHNs] aIIOMUHUS B TIPUPO/IE.
XuMuyeckue cBoicTBa amoMuHUS. OcoOEHHOCTH OKCHAAa M THUIPOKCHIA AaTIOMUHHUS Kak
amM(bOoTepHBIX coequHeH. Baxkneiime comu antoMunus (XJI0pu, cyiabdar).

OcobenHocTu cTpoeHust aToMa kenesa. JKeneso B npupoge. Baxueiime pyas sxene3a. OKCHIbI
u runpokcunsl xxenesa(ll) u xeneza(lll). Conu xenesa(Il) u xeneza(Ill). OGHapykeHHEe HOHOB
KaTHOHOB eJIe3a B pacTBOpE. 3HAUECHUE COECIMHEHUN Keme3a.

Koppo3sust xumuueckasi v 3J1eKTPOXUMUYECKAsl. 3alluTa METAIIIOB OT KOPpOo3uu. MeTaisl B
MpHupo/ie: B CBOOOTHOM BHJIE U B BUJIe coenuHeHuid. [lonstue o meramnyprun. YépHas u
uBeTHas Metauyprus. [lupomerannyprus, THAPOMETAILTYPIHsl, JIEKTPOMETAIUTYPTHUs.
Jlomennsrit npouecc. [lepepaboTka dyryHa B cTainb. DIEKTPOJINU3 PACILIABOB.



JdeMoHcTpanuu

¢ B3auMmoiericTBue HaTpusl, JIMTUSL U KAJIBLIKS C BOJOM.

e ['OpeHue HaTpusi, MarHus U )eje3a B KUCI0PO/Ie.

e Benplmka TEpMUTHOM CMECH.

e B3auMmoiericTBue cMeCu OPOIIKOB CEPBI U JKeJIe3a, IUHKA U CEPBI.
¢ B3aumoeicTBrE aJIOMUHUS C KUCIIOTaMH, II[EJIOYaMK 1 BOJOM.

¢ B3auMmoiericTBue xene3a i MEAU C XJIOPOM.

e BzaumogelicTBue Meu ¢ KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOW KHUCIOTOM
(pa3z6aBiieHHON ¥ KOHIICHTPUPOBAHHOM).

e OKpacka IIaMeHu COSAMHEHHUSIMU MICJIOYHBIX METAJIOB.
e OKpacka IIaMeHu COSAMHEHHUSIMU MIENIOYHO3EMETBHBIX METAJIOB .
o ["amenue U3BECTU BOJOU.

o [lomydeHnue xECTKOM BOJBI B3aMMOICUCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.

e YcTpaHeHne BpEMEHHOM KECTKOCTH KUTITYEHUEM U J0OABKOM COJIBI.

e YcTpaHeHue MOCTOSTHHOM KECTKOCTU T0OOABKOM COJIBI.

e IOHWTHI ¥ IPUHIINIT UX ACUCTBUSA (BUACOPPArMEHT).

o Kosmekuys npupoaHBIX COETMHEHNN aTFOMUHMS.

e Bugeodparments! u ciaitnbl «OKCHI aTIOMUHUS U €70 MOAU(PUKAIIAI.

o Tlonmyyenue ampoTepHOro rUIPOKCH A ATFOMUHHUS U UCCIIEJOBAaHHUE €r0 CBOMCTB.

o Komrexms « XuMHUYeCKHE UCTOYHUKH TOKA)).

[ Pe?;y.]'[BTaTI)I JJIATEIIBHOTO SKCIIEPUMEHTA 110 U3YUCHUIO KOPPO3HUH CTAJIbHBIX I/ISJICJ'II/Iﬁ B
3aBHCHUMOCTH OT YCIIOBHH MPOIIECCOB.

e Boccranosnenne menu u3 okcuaa meau(Il) Bogopoaom.

e Buneodparments! u ciaiinbl «[[pon3BOACTBO YyT'yHA U CTATTN.
e BuneodparmenTs! u ciaiinbl «3menus U3 9yryHa u CTaam.

e Buneodparments! u cnaiinbl «[I[pou3BOACTBO aTFOMUHUS.

JlaGopaTopHble ONBITHI

39.
40.
41.
42.

B3anmoneiictBue xenesa ¢ pactBopoM cyiabdara meau(Il).
[TonyyeHnue n3BECTKOBOM BOJBI U ONBITHI C HEM.
[Tonydyenue ruapoxcuon xenesa(ll) u (I11I).
KauecTBeHHbIE peakiy Ha KATHOHBI JKele3a

IIpakTHyeckue padoTbl

6.
7.

HonyquI/Ie J)KE€CTKOM BOJBI U CIIOCOOBI €€ YCTpaHCHUS.
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «MeTanably.

XHMHA M OKpY:Kaomas cpeaa(2 yaca)

Crpoenue 3emiu: siapo, MaHTHS, 3eMHas Kopa, KX XUMUYEeCcKuil coctas. JIutocdepa u
e€ xummnueckuit coctaB. Munepaiel. Pynsl. Ocanounsie nopo/sl. [lone3nsie nckonaemele.
XUMHUECKUH cocTaB ruipocdepsl. XMMUUYECKHH COCTaB aTMOC(EPHI.

HcTouHMKHM XUMHUECKOTO 3arpsi3HEHHS OKpYXKarolei cpepl. [ 1o0anbHbIe SKOJIOTHYECKHe
MpoO0JIeMbl YeJIOBEUECTBA: MApPHUKOBEIHN 3(PPEKT, KUCTOTHBIE JOK AU, O30HOBBIE JBIPHI.
Mex1yHapoHO€ COTPYAHUUYECTBO B 00JIACTH OXPaHbl OKPYXKAIOIIEH CPeAbl OT XUMHUYECKOTO
3arpsi3HEHUs. «3enéHast XUMUS».

JdemMoHcTpanuu
e Buneodparments! u crnaiiapl «CTpoeHne 3eMin U € XMMUYECKUH COCTaBy.



o Konmnexiust MUHEpanoB ¥ TOPHBIX TIOPO/I.
o Komekuus «Pynsl MeTamiosy.
e BunmeodparmenTs u ciaiinl «I 100abHBIE YKOJIOTHUYECKHE
poOIEeMBI YETIOBEYECTBAY.
JlabopaTopHbIe ONbITHI

43. H3ydeHue rpaHura.

O000menne 3HaHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
MMoaroroska kK OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHy(7 4acoB)

CrpoeHue aroMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOro 3emeHTa B [leproanueckoit
cucreme. CTpoeHUE BEIIECTBA: XUMHUYECKasl CBA3b U KPUCTAIIIMYECKHE PEHIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX IEMEHTAMU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJJIOB, 0JIArOPOIHBIX
ra3oB) OT MOJIOKEHHUs dieMeHTOB B llepuommyeckoit cucteme. THUMONOTHS HEOPTaHUYECKUX
BEILIECTB, JICJICHUE UX Ha KJIAcChl U rpymnisl. [IpencraBureny.

[Ipu3Haky U yciIoBHS MPOTEKAHUS XUMUYECKUX PEaKIMil. THUIIONOrus XUMHUYECKUX PEaKIUi 10
pa3IMYHbIM OCHOBaHUSAM. Peakuuu HOHHOrO oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu.
XWUMUYECKME  CBOWCTBA  MPOCTBIX  BEIIECTB.  XapaKTepHbIE  XMMHYECKHE  CBOMCTBA
coJieoOpa3youX OKCUAOB, THAPOKCUIOB (OCHOBAHUHM, KHCIOT U aM(OTEPHBIX THAPOKCUIOB),
COJIEH.

Y4yeOHO-TeMaTHYeCKUH NJIaH

No HaunmenoBanue pa3aenos (Tem) KonunuecTtBo B ToM uucie Ha npoge
4acoB 110 [TpakTuueckux padboT Kc
nporpamme
8 Knacc
1 HauanbHble MOHATHSA U 3aKOHBI XUMHHU 21 2
2 Baxneitmme npeacraBuTenn 18 2

HCOPraHUYCCKHUX BCIICCTB.
KonmuecTBeHHBIE OTHOIICHUS B XUMUH

3 | OcHOBHBIE  KJIacChl ~ HEOPraHUYECKUX 10 1
COEOUHEHUN
4 [Tepuonuueckuii 3akoH u Ilepronnueckas 8

CUCTEMAa XHMMHUYCCKHUX JJICMCHTOB I[ n.
MenjaeneeBa u CTPOCHHC aTOMA

5 Xumnueckasg CBA3b. OKHUCIMTENIBHO - 11 0
BOCCTAaHOBHTEJIbHBIC PEAKIIMH
Pesepr 2
Htoro 70 5
9 knacc
1 IToBTOpenue u 06o0IIeHNE CBEICHUH TTO 5
Kypey 8 kiacca. XUMHUYECKUE PEAKIHH
2 | X¥MHYecKHe peakui B pacTBOPax 10 1
3 HemeTamnsl 1 uX coeqUHEHUS 25 4
4 | MeTtayisl 1 UX COETUHEHUS 17 2
5 | XuMus 1 OKpyKaromias cpeaa 2
6 O06001IeHne 3HaHUK TI0 XUMHH 32 KypC 7
OCHOBHOM MIKOJBL I[loaroroeka k
OCHOBHOMY rOCYJapCTBEHHOMY IK3aMEHY




| (OrD)

Pezeps

2

HUroro

68

7

7. KanengapHo-TeMaTH4YecKoOe IVIAHMPOBAHUE YYeOHOIr0 mpeaMeTa
Xumus 8 kiace

Ne Tema ypoka KoaunyecTBo Mara Jomamnee Hcno.
n/n 4yacos NMpoBe/IeHUs | 3agaHue odopynor
«Tou
1 2 3 4 5)
HavajbHble NOHATHS W 3aKOHBI XUMHH (21 4)
1 | Ilpenmer xumuu. Posib XuMuu B )KU3HU 1
YeIIoBeKa
2 | MeTobl H3ydCHHS] XUMUHU 1 Jatunk
(Tepm
cm
3 | BxoxHas nuarsoctuueckas paboTa 1
4 | ArperaTHble COCTOSHUS BEIICCTB
5 | II. p Ne 1 «BnakomcTBO ¢ 1a00paTOPHBIM
obopynoBanueM. [IpaBuna Th mpu pabdote
B KaOMHETEe XUMHUI»
6 | ®usnueckue sBICHUS B XUMUHU 1 JlaT4uK TeN
TJIATHHOBB
7 [[Lp.Ne 2 «AHanu3 MOYBBI» 1
8 |ATOMHO- MOJIEKYJIIpHOE 1
yueHue. XUMHUYECKHE AJIEMEHTHI
9 |3HaKu XUMHUYECKUX 1
JJIEMEHTOB.
10 [[Tepuoamueckast TabIUIIA XUMUYECKUX 1
anementoB . .
Meuneneesa.
11 [Xumudeckue GopmyIsl 1
12 | Xummaeckue dhopmybl 1
13 [BaseHTHOCTH 1
14 |BajieHTHOCTH 1
15 [Xumudeckue peakuu. 1
16 |3akoH coxpaHEHHs MacChl BEIIECTB. 1 Beckl 21exr
XUMUYECKUE YPaBHEHHUSI
17 | Xumuueckue ypaBHEHUS 1
18 |Tumbl XUMHUYECKUX peaKIHil 1
19 | Tunsl XUMHYECKUX PEAKIUi 1
20 [[ToBTOpeHue u 0600IIEHUE TEMBI 1
«HavanbHbple TOHATHS U 3aKOHBI XUMHUID)
21 |[K.p.Ne 1 «HavanbHbIe TOHATHS U 3aKOHbI 1
XMUD)
Baskneiiiue npeacraBuTe/ i HeOpraHuyeckux Bemects. KojimuecTBeHHbIE OTHOIIEHHUS B XI
(18 u)
22 |Bo3ayx u ero cocraB 1 [Tpubop 1
COCTaBa BO!
23 |(Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1




PACIIO3HABAHUC KHUCJIOPOda»

25 |Oxcuapl 1
26 [Bonopon 1
27 | ILp. Ned «Ilomyuenue, coOupanue u 11
pacrno3HaBaHUE BOJIOPOJIA»
28 | Kucnotsr 1 L{udposoii
29 | Comnm 1
30 [KonmdecTBo BemecTBa 1
31 |Pemenne pacyeTHBIX 3a/1a4 1
32 |MounspHblit 00beM 1
ra3000pa3HBIX BEIIECTB
33 |Pacuérhl M0 XUMHUYECKHM 1
YpaBHECHUSIM
34 |PacuéThl M0 XUMHYECKUM 1
YpaBHECHUSIM
35 [Boma. OcHoBanus 1
36 [PacTBOpEI. MaccoBas g01st 1
pacTBOPEHHOTO BEIIECTBA
37 | IL.p. Ne 5 «I[IpuroTtoBiieHHEe pacTBOPOB 1
COJIEN C UX 3aJaHHOU MacCOBOH JOJIEH»
38 |O000IIeHNE U CHCTEeMAaTH3aLKs 3HAHUH T10 1
Teme: «BakHele mpeacTaBuTen
HEOPraHMYECKHUX BEIICCTB.
KonudecTBeHHbIC OTHOIIICHHS B XHMH)
39 |K.p.Ne2 no teme: «Baxuetimue 1
MIPEJICTAaBUTEIIM HEOPTaHNYCCKUX BEIIECTB.
KonndecTBeHHbIC OTHOIIICHHS B XHMHID)
OCHOBHBIE KJIACCHI HEOPraHuyecKux coequneHui (10 v)
40 | Oxcuppl: kaaccuuKaIms 1 CBOMCTBA 1 Hatunk pH
41 |OcHoBaHus: KnaccuUKaIKI U CBOMCTBA 1 Hatunk pH
00BEMa XKu
OropeTka, 1
TEeMITepary]
IJIATHHOBB
JABJICHUS, ]
MeliajKa
42 |Kucnotsl. Knaccudukaius KUCiIoT 1
43 |CBoiicTBa KUCJIOT 1
4 |Knaccudukanus conei 1
45 |CpoiicTBa comeit 1
46 |['enetuueckasi CBA3b MEXKIY KIaCCaAMH 1
HEOPraHMYeCKHUX BEIIECTB
47 | ILp. Ne 6 «Pemienue skcriepuMeHTaIbHbBIX 1
3a/1a49)
48 |O0600mIeHNE U CUCTEeMaTH3alHsl 3HAHUHT T10 1
teme: «OCHOBHBIE KJIacChl
HEOPTaHWMYECKUX COCAMHECHUID
49 | K.p. Ne3 no teme: «OCHOBHBIE KIIaCChI 1

HCOPraHNMYCCKUX COE€OUHECHUI

Iepuoguyeckuii 3axoH u [lepuoanyeckas cucremMa xuMu4eckux djaeMenToB /. M. MenaesneeBa u cTp




50 | EcrecTBeHHbIE cemMeiicTBa 1
XHUMHYECKUX dJIEMEHTOB. AM(OTEPHOCTH
51 [ Otkpsitue . . MenneneeBbim 1
IleprnoaruecKkoro 3akoHa
52 | OcHOBHBIE CBEJICHUSI O CTPOCHHU aTOMOB. 1
53 |CtpoeHue >EeKTPOHHBIX YPOBHEH aTOMOB 1
XUMUYECKUX 3J1eMeHTOB No«Nel-20 B
tabmune J[. 1. Menaeneena.
54 |Tlepuoauyeckuii 3aK0H 1
. . MeHnneneeBa u CTpOEHUE aTOMa
55 | XapakrepucTuka XUMHYECKOTO JJIEMEHTA 1
Ha OCHOBaHUH €T0 IMOJI0XKCHHUS B
[Iepnoanueckoil cucreme
56 [XapakTepucTHKa XUMHYECKOTO DIIEMEHTA 1
Ha OCHOBaHUH €T0 MOJIOXKCHHUS B
[lepuoanueckoil cucreme
57 |3nauenue [leprmoanueckoro 3akoHa U 1
[Teprouveckoil CUCTEMBI XUMUYECKUX
anemenToB J[. . Menaeneera
Xumuyeckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHbIE peakiuu (11 4)
58 [HMonHas XumMu4ecKas CBSI3b 1 JlaTyuk Ten
TJIATUHOBBI
TEeMIIepary]
TEepMOIIapH
59 | KoBaneHTHas xuMHueckas CBS3b 1
60 |KoBaneHTHas moJisipHast XUMUYECKas CBSI3h 1
61 | Merammueckass XMMHUYECKasl CBS3b
62 | Crenenb OKHCIECHUS
63 | OxkucauTensHO- BOCCTAHOBUTEIIbHBIC
peakuuu
64 [OxkucIUTENbHO-BOCCTAHOBUTENIbHBIC
peakuuu
65 [O6o0menne u cucTeMaTu3alus 3SHaHUM 1o
teMaMm: «I[13 u TICXDO» u «Ctpoenue
BemiectBa. OBP»
66 | KonTtponbHas pabota o Temam: «I13 u
I[ICX9» u «Ctpoenue Bemniectsa. OBPy
67 | Pemenue pacueTHBIX 3a/1a4
68 | IIpomexyrouHas aTTecTanus
Peszepe — 2 uaca - «Pewenue pacuemnvix 3a0au»
Xumus 9 kiaace
Ne Tema ypoka KoanuecTrBo Hara Jomamnee Hcmno.
n/n 4yacos NpoBe/IeHUs | 3aJaHue odopynor
«Tou
1 2 3 4 5
1 | Knaccuduxanus HeOpraHu4ecKux 1
BEIIECTB M X HOMEHKJIATypa
2 | Knaccudukanust XUMHYECKHX peakiuil mo 1

Pa3JIMIHBIM OCHOBAHUW M




3 | Bxoxnas nuarnoctudeckas pabora 1
4 | IloHsiTHE O CKOPOCTU XUMHUYECKOU 1 [Tpubop mr
peaxiuu. 3aBUCHMOC
XUMHYECKO
YCIOBHUI
5 | Karamus 1
XuMnuyeckue peakuuu B pacrpopax (10 u)
6 DNEKTPOTUTHICCKAS 1 JlaTauk Ten
JVICCOITHAITUS TJTATHHOBB
7 OcCHOBHBIE TIOJIOKEHUS TEOPUU 1
AMEKTPOJIUTUICCKON TUCCOITUAITTT
(T2
8 [Xummueckne CBOWCTBA KHCIOT B CBETE 1 JaTuuk
TO/] AIEKTPOTIPC
no03atop 00
KHUJIKOCTH,
9 [XuMuueckne CBOWCTBA KHCIOT B CBETE 1
TO]1
10 |Xumudeckune CBOMCTBA OCHOBAHHH B CBETE 1
TCOPUH DITEKTPOIUTHICCKON JTUCCOIHAIIHH
11 Xumuueckue cBoiicTBa cojied B CBeTe 1
TCOPUH DITEKTPOIUTHICCKON JTUCCOIHAIIHH
12 | Ilonsarue o runmponuse conei 1
13 | ILp. Ne 1. Pemenue sxcriepuMeHTaIbHBIX 1
3a/1a4 1o TeMe «IJIEKTPOIUTUYECKAs
JICCOLIMAITUS)
14 | OGoOuieHue u cucTemMaTu3alnus 3SHaHUM 1
1o TeMe «XUMHUYECKHEe PEAKINH B
pacTBOpax AIEKTPOTUTOB
15 | K.p.Ne 1 mo reme «XuMuueckue 1
peakiuy B pacTBOPAX JIEKTPOIUTOBY
HemeTanabl 4 uX coequHeHus (25 4)
16 [OGmas xapakTepucTHKa 1
HEMETAJIJIOB
17 | OOmas 1 Arnmapar
XapakTepucTuka 3j1emMeHToB VIIA rpynms XUMHYECKH
— TaJIOTCHOB (AITXP)
18 CoenuHeHns rajloreHoB 1 JlaTuuk XJIc
19 | [Lp.Ne 2. «M3ydyeHue cBONCTB COJITHOU 1
KHCIIOTBD)
20 | OGmas xapakTepucTuKa 31eMeHToB VI A 1 Amnmapar 1y
- xanbkoreHoB. Cepa XUMHYECKH
(AIIXP), m
MOJTy4eHUS
annapat Kr
21 |CepoBoJiopo] ¥ CyIb(UIbI 1
22 [KucnoponaHble COeIMHEHUS CEPhI 1
23 | ILp. Ne 3. «M3yueHue CBOMCTB cepHOMU 1
KHCIIOTBD)
24 | Obmas 1 Tepmopesu




XapPaKTCPUCTUKA XUMHUUYCCKUX BJICMCHTOB

HBIU JaT4W

VA rpynmsl. A3ot nepaTypsl,
pH, naTuux
TPOTIPOBO/T
armapar Jijl
BEJICHUS XU
CKUX PEaKI]
(AIIXP), m
Hasi MeTIaj
25 | Ammuak. Conr aMMOHHSI 1 Jatur
PO}
26 | TILp.Ne4 «IlosyueHne aMmMuaka u 1
W3yYECHHUE €r0 CBOMUCTB)
27 | Kucrmopoacoaepxkamme COeTUHESHUS 1 Harual
a3oTa I
28 [Kucnopocoaepkamue COSAMHCHHS a30Ta 1
29 | ®ochop u ero coequHEHMS 1
30 | O6mas 1
XapakTepuctuka oanemeHroB IV A-
rpynnsl. Yriaepos
31 | Kuciopojicoaepikaniie coeIMHCHUS 1
yriepoa
32 | ILp. Ne 5. «ITomy4yeHue yriaekucaoro rasa 1
Y U3YYECHHUE €r0 CBONCTBY
33 | YraeBoaopo bl 1
34 | Kucnopoacoaepsxamume OpraHUYECKHe 1
COCJTMHEHUS
35 | Kpemnwuii u ero coeTMHEHUSI 1
36 [CunukartHas 1
[TPOMBIIICHHOCTb
37 | TlomyueHne HeMeTaIIOB 1
38 [[TomyueHne BaKHEUIIUX 1
XUMUYECKUX COCIMHEHUM
39 [0606menue mo reme «HemeTanasl u ux 1
COCIIMHCHUS
40 | K.p. No2 mo teme: «Hemeramibl 1 ux 1
COCJIMHEHUS
MeTasibl 1 ux coequHeHus (17 1)
41 [[Tosnoxenue metauioB B [lepuoanueckoit 1
CHCTEME, CTPOCHHE aTOMOB U KPUCTAIIOB
42 |0O06mue XuMHYECKHe CBOIICTBA METAJIIOB 1
43 |O0mas xapakTepuUCTUKa 1
[I[EJIOYHBIX METAJIIOB
44 | OOmas xapakTepuCcTHKa 1
IIEJIOYHBIX METAJJIOB
45 |O0mmas xapakTepuCTUKa 1
1[I0 YHO3EMETbHBIX
METaJIIOB
46 | OOmas xapakTepUCTHUKa 1

MICJIOYHO3EMCIIBHBIX




METAJLJIOB

47

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS

48

[Lp.Ne 6. «llomydyeHue >xecTKOM BOABI U
CrocoOBI €€ yCTpaHEeHUs»

Jatur
IPOF
MarH
IIAJIK
VIS T
ra3os

pa’

49

AITFOMUHWI ¥ €T0 COeTUHEHUS

50

DKeite3o

JaTum

51

CoenHEeHNS Keme3a

52

[1.p. Ne 7 «Pemienue
3KCHepI/IMeHTaJ'IBHBIX 3a1a4 I10 TCMEC
«MeTaibn)

[ N T =

53

Koppo3us MeTaymioB U crmocoObl 3alTUThI OT
HeE

54

MeTasiiel B mpupoe.

55

[ToHATHE O METAIUTYprUn

56

O0001IeHNE 3HAHUHT 110 TeMe «MeTalIbl»

S7

KonTposbHas pabot 3 o reme «MeTasb»

[N T T =

Xumus 4 OKpyKawmas cpeaa (2 1)

58

X MuyecKasi Opranu3aiys MiIaHeTbl 3eMIs

1

59

Oxpana
OKpY>KaloIllel Cpellbl OT XUMHUYECKOTO

Barpsi3HEHUs

1

O06o0menne 3HAHUI M0 XMMHUM 32 KYPC OCHOBHOM mK0JbI. [loaroropka k OCHOBHOMY rocyaapcTBeHE

(0I'9) (7 v)
60 [BemecTBa 1
61 [Xumudeckue peaxkiuu 1
62 [OcHOBBI 1
HEOPraHUIECKOM
XUMUN
63 [OcHOBBI 1
HEOPraHUYECKO
XMUN
64 [[ToBTOpeHue u 0000IIEHHE 110 TEME. 1
[ToroTOoBKa K KOHTPOJILHOU paboTe
65 [KonTpomnbnast pabotaNed4 «Mtorosas no 1
KYpCY OCHOBHOM IITKOJIBI)
66 |AHanM3 KOHTPOJIBHOM paboTHI. 1
[ToxBenenne UTOroB roja.
67 |Pe3epBHOE Bpems 2
68

8. Onmucanue y‘lCGHO-MeTOIII/I‘IeCKOFO H MaTCPUAJTBbHO-TEXHUICCKOI'0

o0ecreYeHus.

YMK «Xumusa. 8 knace»



1. Tabpuensu O. C. Xumus. 8 kinacc: yaeOHUK 1151 00111e00pa30BaTEIbHBIX OpraHu3aui /
O. C. Tabpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemnienne, 2021

2. T'abpuensn O. C. Xumus. Metoauueckoe nmocodue s 8 kiacca yuebHoe nocooue s
obmeoOpazoBarensubix opranmsanuii / O. C. T'abpuensin, WM. B. AkcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemnienue, 2019

3. Tao6puensia O. C. Xumus. COOpHUK 3a/1a4 U YIPaXHEHUH. 8 Kiiacc: yaeOHoe mocoome
s obmieooOpazoBarenbHbix opranusanuil/ O. C. T'abpuensn, U. B. Tpuryouak M.:
[Ipocsemenue, 2019

4. Tabpuensa O. C. Xumusa. Terpans it 1a00paTOPHBIX OMBITOB M MPAKTUIECKUX PadOT.
8 kimacc: yuebHoe nocobue st obmeoopasoBarenbHbix opranm3arnmii / C. ['abpuensH, U.
B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. T'abpuenssn O. C. Xumwms. Pabouas Tterpaap. 8 kiacc: ydeOHOe mocobue st
obmeooOpazoBatenbHbix opranm3amuit / O. C. Tabpuensu, C. A. Cnaakxos, U. T.
OctpoymoB. — M.: [Ipocemnienue, 2019

YMK «Xumusa. 9 knacc»

3. T'abpuensn O. C. Xumus. 9 xnace : yueOHUK a5 00111e00pa30BaTENIbHBIX OpraHu3anui /
0. C. I'abpuensn, U. I'. Octpoymos, C. A. Cranko. — M.: [Ipocsemenne, 2021

4. Tabpuensu O. C. Xumusa. Metonuueckoe nocobue s 9 kmacca: yueb. mocodue st
obmeoOpazoBatenpHbix opranm3anui / O. C. TI'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

5. T'abpuensa O. C. Xumus. COOpHHK 3a/1a4 W yIIpaXHEHUH. 9 Kiacc : yueOHOe Tocodue
st obmeoOpa3oBarenbubix opranusanuii/ O. C. I'abpuensn, M. B. Tpuryouak. M.:
[Ipocemienue, 2019

6. T'abpuensa O. C. Xumus. Terpans ams 1a00paTOpHBIX OMBITOB M MPAKTHYECKUX PadoT.
9 xmacc : ydeOHOe mocoOue mia o0meoOpasoBaTenbHbIX opranm3anuii /O. C.
I'abpuensu, . B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

7. Tabpuensn O. C. Xumus. Paboyas terpans. 9 kinace : yuedbHoe mocoodue st
obmeooOpazoBaTenbHbIX opranuzanuii / O. C. I'abpuensu, C. A. Cnaakos, 1. T
OctpoymoB. — M.: [Ipocsemenue, 2019

Hugpopmayuonnwie cpeocmea
HurepHeT-pecypesl
1. http://www.alhimik.ru [IpeacraBneHsl pyOpuKH: COBETHI aOUTYPUEHTY, YIUTEIIO XUMHUH,
CIIPaBOYHHUK (OUCHB 0OJIbIIAs TOJ00PKA TAOJHII M CIIPABOYHBIX MATEPUAIIOB), Beceliasi XUMHS,
HOBOCTH, OJIUMITHA/IBI, KyHCTKamMepa (Macca HHTEPECHBIX HCTOPUYECKHX CBECHUIA).
2. http://www.hij.ru Xypnan «Xumus 1 )KU3Hb» MOHATHO U 3aHUMAaTEIHHO PAcCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MHPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html DyeKTpOHHBIH XypHAT «XUMHUKH U XUMHUSD), B
KOTOPOM MPE/ICTABICHO MHOYKECTBO
OTIBITOB MO XUMHH, 3aHUMATEIbHON HH(OPMALIUH, TIO3BOJISIONICH yBI€Yh YUCHUKOB
IKCTIEPUMEHTANBHON YacThIO IPeAMETa.
4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa mo XMMHUH.
5. http://www.drofa-ventana.rull3BecTHOe H31aTENbCTBO YueOHOM MuTeparypbl. HOBHHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEbHBIX KHUT 110 XUMHH.
6. http://1september.ru XXypHan ast yuurtenei u He TOJbKO. bomblioe KOIHMYeCTBO paboT
YYEHUKOB, B TOM YHCJIE ¥ HCCIIEIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IKOIbHBIN MOPTaN CO CCHUIKAMHU
Ha 00pa3oBaTeIbHbIC CAUTHI [0 XUMUH.
8. www.periodictable.ru CO0pHUK cTaTelf 0 XUMHUYECKUX 3JIeMEHTaX, HIUTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM



1.ITpuGops! 1 00opyaO0BaHHE TSI MPAKTUYECKOU PabOTHI.
O6opynoBanue:
e MukponabopaTopusi XUMHUYECKAST;
e TPOOHPKHU CTEKIISTHHBIC;
e KOJIOBI KOHHYECKHE;
e CTaKaHbl CTEKIISIHHBIE HA 50 MII;
e ITAJIOYKH CTEKIISHHBIC,
e TPYOKH COCTMHUTEIBHBIC: CTCKIISIHHBIC, PE3UHOBBIC;
e TPOOKHU pEe3NHOBEIC;
e CIIHPTOBKHU;
e JIepKaJKuU JJis MPOOHPOK;
e IITaTHUB JIaOOPATOPHBIA;
e IITaTUB AJIsl IPOOHPOK;
e BOpPOHKA CTEKJISTHHAS;
o (QuibTp;
e CITMYKU;
e acOecToBas CETKA;
e JIYYUHKH.
2.PeakTuBsI:
e KHCJIOTBI: COJISTHAsI, CepHAasi, a30THAS;
e IIEJIOYH: TUAPOKCH]] HATPHS, TUAPOKCHUT KAITBITUS;
o ocHoBanus: ruapokcua meau (II) , ruapoxenn xenesa (111);
e COJIM: KapOOHAT KalbIus, XJopua Hatpus, xiaopua meau (1), autpat cepedpa,
xyopuz 6apusi, KapOOHAT HATPUS, XJIOPH]T ATIOMUHMSI,
TepMaHTaHaT Kajus, HUTPAT KaJlus, MEIHbIN Kymopoc, cynbdar xkenesa (I11),
cynedar nuHKa, cynepdocdar, aMmmuadnas cenurpa, MoueBHHa (KapOaMun),
XJIOpUJ Kanusl, cynb(daT HATpuUs, CUIMKAT HAaTpHsl, Cyab(daT aTlOMUHHUS;

e IIPOCTHIC BEIECTBA: YIOJIb, IIUHK, JKEJIE30, ATFOMUHUIN, MarHUi, Me/b, CBHHEII,
e CJIOJKHBIC BEIIECTBA: MPAaMOp, caxap;

e HHJIUKATOPHI;

o oxcupasl: Mmenu (II), okcua maprania

3.0pranuyeckue BeIleCcTBa:

e COJIM: alleTaT HATpHs, PEHOJIAT HATPHS,
e KHCJIOTBI: YKCYCHAs KHCJIOTa, MypaBbHHASI KUCIIOTA, OJICHHOBAS;
e CIIMPTHI: TAHOJI, U30MEHTHIIOBBIM, TJIUIEPHH, TPOIAHOIT;
e OeH3ou1, (heHo ;
e YIIEBOJBI: KpaxMal, IIIF0K03a, caxapo3a.
4.TCO:
o Kowmmbiore
p
e TMPOEKTOP
e DnektpoHHBIE TOcOOUst, CD-aucku mo temam:
e -HEOpPraHUYECKas XUMHUS;
e -OpraHuvecKas XuMus;
e -00IIas XUMHUS.



9. HJIaHI/IpyeMBIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamera

ITo 3aBepiieHUIO Kypca XMMUU Ha 3TaHE OCHOBHOTO 00IIET0 00pa30BaHuUs BBITYCKHUKA
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIIUMU PE3YIbTaTaMMU:

1.  Jluunocmmuuwle pe3ynromamol:

1. oco3HaHue CBOEW ITHUUECKOMN MPUHAIEKHOCTH, 3HAHUE UCTOPUU XUMHUHU U
BKJIa/Ia POCCUMCKON XUMHUYECKOW HAYKH B MUPOBYIO XUMHUIO;

2.  ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHHS K MMO3HAHUIO XUMUU; TOTOBHOCTH U
CIOCOOHOCTH 00YUaIOMIMXCS K CAMOPA3BUTHIO i CAMOOOPa30BAHUIO HA OCHOBE M3YYEHHBIX
(akTOB, 3aKOHOB U TEOPUH XMMHUHU; OCOZHAHHOTO BHIOOpA U MOCTPOECHUE UHINBUYaTbHON
00pa30BaTeIbHON TPaeKTOPUH;

3.  @Qopmuposanue NEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHPA,
HEOTBHEMJIEMOU YaCThIO KOTOPOM SIBIISIETCSI XUMHYECKasi KAPTUHA MUPA;

4.  o0enadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKU
1 OOIIIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5.  oceoeHue CONUAIBbHBIX HOPM, IPAaBUJI MIOBEJCHMUS, poJiel U (OPM COITUAIBHOM
YKU3HU B COLIMYME, IPUPOJE U YACTHOM KM3HU HA OCHOBE 3KOJIOTHUYECKON KYJIbTYpHI U
0e30macHOTO OOpaIeHus ¢ BENECTBAMH U MaTepUAIaAMH;

6. gopmuposarue KOMMYHUKaTUBHON KOMIIETEHTHOCTH B OOLIEHUH CO
CBEPCTHHUKAMH U B3POCIIBIMU B Ipoliecce 00pa3oBaTeabHOM, 0OIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEIOBATENIbCKON, TBOPUECKON U IPYTUX BUJOB JIEATEIILHOCTH, CBSI3aHHBIX C XUMHEH.

2.  Memanpeomemnuie pezyivmamal:

1.  onpedenenue 1eNne COOCTBEHHOTO 00YYEHHS, TOCTAaHOBKA U (pOpMyIUpOBaHUE
JI1A ce0s1 HOBBIX 3a/au;

2. nIaHupogaHue TyTeH JTOCTHKEHHUS )KEITAaeMOTO pe3yiibTaTa 00yIeHUs] XUMHUH KaK
TEOPETHYECKOTO, TAK U IKCIIEPUMEHTAIIBHOTO XapaKTepa,

3. coomHeceHue CBOUX JICUCTBHH C TUIAHUPYEMBIMHU
pe3ybTaTaMu, ocyuecmeieHiue KOHTPOIIS CBOSH NIEATETLHOCTH B MPOIECCE JOCTHIKECHHS
pe3yibTara, onpeodeieHue ciocoOOB IEHCTBUI TIPU BBIIOIHEHHUH JIAOOPATOPHBIX U
MPAKTUYECKUX PAaOOT B COOTBETCTBUU C MPABHIJIAMH TEXHUKHU 0€301aCHOCTH;

4.  onpedeneHue NCTOYHUKOB XUMUYECKON HH(MOPMAIIMH, TIOTydECHUE U aHATTU3 €€,
co3ianue HHGOPMAIIMOHHOTO MPOJIYKTA M €r0 NPE3CHTAIINS;

5. uUCnoIb306anue OCHOBHBIX MHTEIUICKTYAIbHBIX ONEpalluii: aHaIu3a U CHHTE3a,
CpaBHEHHSI M CHCTEMaTH3allu1, 0000IICHHUS U KOHKPETU3ALIUH, 8blsiG/leHIe TIPUIHHHO-
CIICZICTBEHHBIX CBS3CH U NOCMpOeHUe TIOTUIECKOTO PACCYKACHUS U YMO3aKIIOUCHHS
(MHIYKTUBHOTO, ACYKTUBHOTO U TI0 aHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOT'O
COJICPKAHUS;

6.  yMeHue CO3MAIOT, MPUMEHSATH U MPeoOpa30BbIBATH 3HAKH U CUMBOJIbI, MOJETHU U
CXEMBI JUISl pellieHus yaeOHBIX U MO3HABATEeNbHBIX 33/1a4;

7.  gopmuposarue M pazsumue YKOIOTUYECKOTO MBIIIICHUS, YMEHHE IPUMEHSTh €T0
B [M03HABATEIHHON, KOMMYHHUKATUBHOM, COITMAILHOM MPaKTUKe U MpodeCCHOHATbHON
OpHUEHTAIINH;

8.  eenepuposamnue UIEH U ONpeAeNeHUE CPEACTB, HEOOXOTUMBIX TS UX
pealn3aium.

3.  Ilpeomemmnoie pesynomamol:

BbInycKHMK Hay4YuTCs:



XapaKTepU30BaTh OCHOBHBIE METO/Ibl I03HAHUSA: HAOII0AEHHE, U3MEPEHHE,
9KCIIEPUMEHT;

OTIMCBIBATH CBOMCTBA TBEPBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BHIICIAST UX
CYLIECTBEHHbIE IPU3HAKHY;

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUH «aToM»,

«MOJIEKYJIa, «XUMHYECKUN IIEMEHT», «IIPOCTOE BEILIECTBOY, «CIOKHOE
BEILECTBOY, «BAJICHTHOCThY, «XUMHUUECKAsl peaKLus», UCII0Jb3Yys 3HAKOBYIO CUCTEMY
XUMUH;

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

pasnuyaTh XMMHUYECKUE U (U3NYECKHE SIBICHUS,

Ha3bIBaTh XUMUYECKUE DIIEMEHTHI;

OTPEJIEINIATh COCTAB BEUIECTB MO UX (GopMysiam;

OTIPEIENIATh BaJIEHTHOCTh ATOMA 3JIEMEHTa B COEAMHEHUSX;

OTPEENATh TUI XUMHUYECKUX PEaKIInii;

Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUi;

BBISIBIISITh TIPU3HAKH, CBUJIETEJIHCTBYIOIINE O TPOTEKAHUM XUMUYECKOHW peakiuu npu
BBITIOJIHEHUH XUMUYECKOTO OTIbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHI;

COCTaBIIATh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOnroaaTh mpasBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OTIBITOB;

MOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM H MTOCYIOH;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BELIECTB;
BBIYHCIISATH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa M0 POpMysie COeAMHEHNUS;
BBIYHCIISATH KOJIMYECTBO, 00BEM MITM MaccCy BEIleCTBa MO KOJUYECTBY, 00bEMY, Macce
peareHTOB WIH MPOJYKTOB PEaKIIH;

XapakTepu30BaTh GU3NYECKUE M XUMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB: KUCIOPOIa U
BOJIOPOJA;

M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMbICI 3aKOHAa ABOTrapo;

PacKpbIBaTh CMBICI OHATUH «TEIMI0BON 3PPEKT peakium», «MOJISPHBIH 00beM»;
XapakTepu30BaTh GU3NYECKUE U XMMUUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICI HOHSITHS «PACTBOPY;

BBIYUCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J10J1€M paCTBOPEHHOT'O BELIECTBA;
Ha3bIBaTh COEIMHEHUS U3YYEHHBIX KJIIACCOB HEOPIaHMUECKHUX BEILIECTB;
XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB: OKCUIOB, KUCIIOT, OCHOBaHM1, COJIEH;

OTPEAEIATh IPUHAUIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIIACCy COEIMHEHUN;
COCTaBJIATh (OPMYJIBI HEOPraHUYECKUX COETMHEHNI N3yUEHHBIX KJIACCOB;
MPOBOJIUTH OMBITHI, NOATBEPKAAIOIINE XUMUYECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

pacrno3HaBaTh OINBITHBIM ITyTEM PacCTBOPBI KUCIIOT U LIEJI0YEH N0 N3MEHEHNIO OKPACKU
WHJIKATOpPa;

XapaKTepU30BaTh B3aMMOCBS3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COEAMHEHUI;
packpsiBath cmbica [lepuoanueckoro 3akona J[. 1. Menneneesa;



OOBSICHATH (PU3UYECKUI CMBICT ATOMHOTO (IIOPSAKOBOTO) HOMEPAa XUMUYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIbI U Nlepruoa B nepuoanyeckoit cucreme . . Menneneesa;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
Ipeienax MajblX IEPUOJIOB U IVIaBHBIX MOArPYIII;

XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJIOPO/A J0 KaJblUsl) HA OCHOBE UX
oJIoXKeHUs B eproauueckoit cucreme /1. . MenneneeBa u 0coOEHHOCTEN CTpOEHUS X
aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NEPBbIX 20 31€MEHTOB IEPUOANYECKOIN CUCTEMBI
. Y. Menneneesa;

PacKpbIBaTh CMBICII IOHATUN: «XUMHUYECKAs CBS3bY», «JIEKTPOOTPULIATEIBHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTbH (PU3MUECKUX CBOMCTB BELIECTB OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKY;

OTPEENATh BUJ XUMUYECKOU CBS3H B HEOPraHUYECKUX COCAMHEHUSIX;

n300paxkaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHYECKHUX CBSI3EH;

PacKpbIBaTh CMBICI IOHATUN «HOH», «KaTHOH», «aHUOHY,

«OIEKTPOIUTHIY, «HEINEKTPOJIUTBIY, «ANEKTPOIUTUYECKAS AUCCOLUALIS,
«OKUCIIUTEIbY», «CTENEHb OKUCICHUS, KBOCCTAHOBUTENDY, KOKUCICHHUEY,
«BOCCTaHOBJICHUEY;

OTIPEJIeNIATh CTENeHb OKHUCIICHHS aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOHN TUCCOLMALINN;

COCTaBJIAITh YPAaBHEHHUS DJIEKTPOIUTHYECKON TNCCOLMALNN KUCIIOT, IEJI0YEH, COJIECH;
OOBSICHATB CYIIIHOCTb IIPOLIECCa SIEKTPOJIUTHUECKON AUCCOLMAMY U PEAKLIUIT HOHHOTO
oOMeHa;

COCTaBJIATh IIOJIHBIE U COKPAIEHHbIE HOHHBIE YPABHEHUS PeaKLnil 0OMeHa;
OIpeNeNATh BO3MOXKHOCTb TPOTEKAHUS peakiii HOHHOTo 0OMeHa;

IIPUBOJUTE PEAKIMH, IIOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB Pa3JIMYHbIX BELICCTB;
ONPEICIIATh OKUCIIUTEND U BOCCTAHOBUTED;

COCTAaBJIATh YPABHEHMSI OKHCIUTEIIBHO ~-BOCCTAHOBUTEIIbHBIX PEAKLIUN;

Ha3bIBaTh (PaKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKOH peakluy;
KJIaccu(UIUpPOBaTh XMMHUYECKHE PEAKLUU 110 Pa3IMYHbIM IIPU3HAKaAM;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXy COCTABOM, CTPOEHUEM U CBOMCTBAMU
HEMETAJJIOB;

[IPOBOJIUTH OTIBITHI MO MOJYYEHHUI0, COOUPAHUIO U U3YUYEHUIO0 XUMUUECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIICKUCIBINA a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU METAIJIOB;
Ha3bIBaTh OPraHUYECKUE BEILECTBA 10 UX (hopMyJsie: MEeTaH, 3TaH, 3TUIECH, METAHOJI,
9TaHOJI, [IMLEPUH, YKCYCHAsl KACI0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCJIOTA,
OJIEMHOBAs! KUCJIOTA, IJIFOKO034;

OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOILIEH Cpeibl HA OpraHu3M
YEJI0BEKA;

I'PaMOTHO 00OpalIaThes C BEIECTBAMU B MOBCEIHEBHON YKU3HU;

OTIPEAEIATh BO3MOKHOCTD IIPOTEKaHMs PEAKLIUN HEKOTOPBIX NPEACTaBUTEIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJOPOJOM, METAJUIAMH, OCHOBAaHUSIMU,
raJIor€HaMH.

BpInyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCS:



. 8bI08U2AMD U npoeepsmb IKCNEePpUMEHRNAJIbHO 2Unome3sbl O XUMUYECKUX
ceolicmeax eeugecme Ha OCHoese ux cocmasa u cmpoerus, ux cnocobrocmu ecmynams 6
XumudecKue peakyuu, o xapakmepe u npodyz<maxpa3ﬂulmblx Xumudeckux peam;m?;

. Xxapakmepuszoeams eewecmeda no cocmaey, CMpoeruro u CGOZZCWZGCZM,
ycmanaesausearom npuquHHO-CﬂedcmeeHHbze CeA3U MeDfCOy OaHHBIMU xapakmepucmuxkamu
eewecmea,

o cocmaesyisinb MONEK)JIAIPRblE U NOJIHblE UOHHbLE YPABHERUS NO COKpClWéHHbZM
UOHHbIM YPABHEHUAM,
o npocHO3Uposaniob cnocobHocm sewecmea npoA6IAnb OKUCIUmMelbHble Uiu

B80CCMAHOBUMENbHbBLE CBOUCMEA C yuemom cmenenell OKUC/IeHUsL 21eMeHmos, GXOO}ZWI/DC 6 €20
cocmaes,

. COCMAasisaims ypasHeHus peakyuil, COOmeemcmeayouWux nociedo8ameibHOCmu
npespaujeHuli Heop2aHUuecKux 8ewjecmes pasiuyHblX Kiaccos;

. 8b1068U2AMD U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3VIbmMamax
8030elCmBUs pA3TUYHBIX (PAKMOPO8 HA U3MEHeHUe CKOPOCIU XUMUYECKOU peaKyuu;

. UCNONb308aMb NPUOOPEMEHHBLE 3HAHUS OJISL IKOJIO2UYECKU 2PAMOMHO20
nogeoeHUsl 8 OKpydcarouell cpeoe;

. UCNONb308aMb NPUOOPEMEHHBLE KTI0UeBble KOMNEMeHYUU NPU 8blNOIHEHUU

npoeKkmos u y’{€6H0-uCCJl6006ameJZbCKux 3a0a4 no U3y4eHuIo ceolicms, cnocobos noJjiy4eHus u
PAaAcCno3nHasarus eeujecms,

. 00beKMUBHO OYeHUBAMb UHPOPMAYUIO O 6eujecmeax U XUMUYEeCKUx npoyeccax,

. KpUmu4ecku OmHoCUmMscsi K NCe80OHAYYHOU UHGDopMayuu, Hedobpoco8ecmuol
peKiame 8 cpedcmaax Maccosol uHgopmayuu;

. 0CO3HABAMb 3HAYEHUE MeoPpeMmUYecKUX 3HAHUL No Xumuu OJisl NPAKMu4eckou

OesmenbHOCU 4eno8exa;

CO3aI0T MOJIENIU M CXEMBI JUIs PEIlIeHUs] y4eOHbIX U MO3HABATENbHbIX 33]a4; TOHUMATh
HE0OX0IMMOCTb COOJIOZICHHSI TPEANUCAHNMN, TPEJIaraéMbIX B HHCTPYKLHUSAX 110 UCIOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.



